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REPORTS 



CONNECTED WITH 



THE PROJECT FOR THE CONSTRUCTION OF DOCKS 

AT CALCUTTA. 



Eeport of the Oommittee appointed by (jOYemment in May 1844 to 
enquire into the practicability of providing Calcutta with Wet Docks 
capable of containing a part^ or the whole, of the shipping frequent- 
ing the Port. 

1. The loss of life and property occasioned by the hurricane of June 1842 having forcibly 

drawn attention to the importance of guarding 
Immediate cat»e of the enquiry. ^^^ shipping in the port of Calcutta against the 

Lt.-Col. W. N. Forbes, Engineers. effects of similar gales, and against the dangers to 

Lt..Col. A. Irvine, C.B^ do. which they are constantly exposed whilst lying 

Capt. H. Goodwyn, ^ ^ do. • xu • u ^ js A. C / 

Capt. T. E. Rogers, I. N. m the river abreast of the city, a correspond- 

j. BeckwHh, E^. ^^^ ensued between the Government and the 

j! s. Stopford, Esq.* late Marine Board, and subsequently the Super- 

Ji^^^^S^X^^.^"(^e^*S^l!:LXlSi intendent of Marine, which eventually led to the 
on their propoaai to appoint Murray Gladstone. Esq., Member, appointment of the Committee named in the mar- 

Secretary. gin^ as announced in a letter from Mr. Officiat- 

The Secretary to the Superintendent of Marine, j^g Secretary Davidson, No. 276, dated Council 

ex'Offioto. Chamber, 25th May 1844, a copy of which was 

forwarded to Lieutenant-Colonel Irvine, C.B., Acting Superintendent of Marine^ with Mr. 

Under-Secretary Beadon's memo. No. 1452 of the 8rd June in the same year. 

2. The Committee assembled on the 17th July 1844, when the correspondence referred 

. to was laid before them, and their attention called to the fol- 

lowing concluding paragraph of Mr. Officiating Secretary 
Davidson's letter No.. 275 of the 5th April 1848, having reference to the important object of 
preventing the recurrence of such calamities as those caused by the hurricane of June 1842. :-« 

" The remedy for the inoonvenienoe and danger attending yesseb anchoring in the Btream, it is apprehended, 
would be obtained by the oonBtmction of wet docks, capable of receiving a given nomber of ships ; and your 
Board are invited to favour the Government with your views and advice as to the usefulness and practicability of 
the undertaking. 

" The points to which His Honor would direct your notice when coUeeting materials for your report are — 

« 1st, —The quantity of tonnage, and the number and class of vessels of which it would be desirable to 
relieve the river by the construction of wet docks. 

" 2nd» — ^The depth of water which it will be required to maintain at the entrance of the docks. 

" 3rd, — The site to be selected. 

« ^ff^^ — ^Xhe probable annual expense of an establishment adequate to the duties connected with the docks. 

M ^th, — An estimate of the charges that may be levied on ships for dock-hire and to meet the annual expense 
of establishment and interest on the first outlay. 

** And lastly, whether the object in view could be effected by means of a joint-stock company, in which the 
Government would be a considerable shareholder, as in the Bank of Bengal, or in what other way the scheme 
could be most effectually carried out." 

3. The Board were also informed that in particularising certain points to which attention 
was specially directed, it was not His Honor's wish to restrict or circumscribe their enquiries. 
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aad this Committee, while embracing in their investigation all the points stated by Mr. Secre- 
tary Davidson, have accordingly deemed themselves at liberty to include all matters that 
occurred to them as likely to throw light on the subject. 

4. Althouo"h the Committee consider that the terrific effects of the gale of June 1842 

sutticiently shew that vast benefit would be derived from the 
Advantages, general and peculiar, of construction of wet docks in Calcutta, they deem it righ 
^^^ ^ ^' briefly to record the advantages, general and peculiar, to this 

river which would result from them in this port ; they may be thus stated : — 

Isl^ Wet docks afford such superior facilities for loading and unloading ships, that the 

operation may be performed in oneUhird of the thne at present required for these purposes. 

2wrf. They secure ships against the accidents constantly occurring in crowded harbours 

or rivers and they are especially calculated to protect vessels and their cargoes from injury 
where the tides and stream are strong; they also render them comparatively secure against 
the risk of fire, as the use of lights is invariably prohibited on board of vessels in docks. 

gj.fl They save cargoes from pilferage and depredation, as well as from the damage to 

which they are exposed on being shipped or discharged in boats, more especially where the boats 
are generally bad and the landing-places of the worst possible description. The loss from 
depredation alone in the port of London, prior to the introduction of wet docks, has been 
estimated at £500,000 per annum, as Mr. McCulloch states; and though be considers this esti- 
mate to be exjigo-erated, there can be no doubt that the actual loss from this source was very 
^rreat there, and is in projportion still greater in this river. 

5. The Committee were naturally desirous to ascertain what had been done when the ques- 

tion of providing this port with wet docks was mooted in 

Sketch of what had been done in . * i.i i. /-. i ttt . , , 

this matter previous to the present en- previous years, as they were aware that General W atson had 
qviiry. many years ago not only designed, but actually commenced, 

the construction of docks capable of containing the number of ships frequenting the port at 
the early period of his engaging in the project ; that long subsequently, in 1824, a Committee 
had been appointed to investigate the subject, and that a plan drawn by the late Major 
Schalch of wet docks to be constructed in ToUy^s Nullah, and several other plans, liad been 
considered by this Committee. 

6. The information obtained relative to these past enquiries is scanty, and is all embodied 
in the subjoined extract of the present Committee's proceedings :— 

*' Read a letter put in by Lieut«nant-Colonel Forbes from Mr. James Mackenzie, to John Trotter, Esq., Sec- 
retary, Marine Board, dated 16th October 1826. This letter gives a brief 
Committee o . sketch of the proceedings of the Committee assembled in 1824, and of the 

final close of its labours. It appears from this account that the Committee met on the 11th June 1824, and 
after some discussion resolved that it is necessary, as a preliminary proceediuj? to further enquiry, to obtain inform- 
ation from the mercantile members as to the amount of saving likely to accrue from the construction of wet 
docks capable of containing the whole shipping of the port. A memorandum was circulated accordingly, embract 
m<r the points which such an estimate involved. 

"The Committee met again on the 28th June 1824, when it was found that no satisfactory information has 

been obtained on the points referred to (perhaps because the time elapsed 

Major c c • ^^^ ^^^ short), and the Committee proceeded to consider a plan of Major 

Schalch's for a wet dock at Tolly's Nullah. This plan appears to have been rejected chiefly on two grounds — 

Dne that it involved the stopping up of the Nullah, and the other, that the scheme would have afforded inadequate 

accommodation to the trade of the port. No statement is Riven of the probable expense. Mr. Colvin's plan for a 

dock between Meer Bhur Ghaut and Nimtollah Ghat was then discussed, 

r. o vin 8 . ^^^ ^^^ Committee wound up their proceedings by a resolution that h 

plan of the river from Bang Bazar to Garden Reach, shewing the nature of its b^, he obtained, and an estimat 

of the expense of constructing a dock on the plan proposed by Mr. Colvin, and also of that of one on the other 

side of the Sumatra Sand. 

" The Committee was then adjourned sine die, on account of the Burmese war, and never again re- 
assembled." 

7. An anonymous pamphlet, dated 1824, has been furnished to this Committee by Mr. 

Officiating Secretary Davidson with his letter No. 463 of 
Pamphlet on wet docks, dated 1824. ^^^^ September 1 844, in return to an application addressed to 

him and this is the only document or information on the subject which that functionary had 
it in his power to supply. The nature and object of wet docks are discussed in this pamphlet 
chiefly with reference to the advocacy ot General Watson's plan. Their more obvious advan- 
tao-es are well set forth, some useful facts are stated, and some sensible remarks made, but the 
o-eneral tone of the production is too much that of the partisan of a particular scheme; and 
when the writer comes to figures and estimates, he is not to be relied on, which is strikingly 
exemplified in his estimate of the cost of wet docks to contain all the shipping at tbat time 
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frequenting the port^ which is 8 lakhs of rupees — 4 for the ground and 4 for the execution of 
the work ! This appears to be indeed a mere gaess^ as no data are given for the calculation. 

, There is, moreover, no detailed account furnished of General 

"*** * Watson's plan, but there is one fact stated with respect to it 

which it maj be useful to record. It is, that General Watson went to the expense of changing 
the course of Tolly's Nullah, in order to form a space partly and mainly in its old bed for his 
projected wet dock, which he actually commenced, but never completed. His plan appears to 
have involved the union of wet and dry docks. 

8. An engraving of General Watson's plan was subsequently laid before the Committee by 
the President ; a copy of Major Scbalch's plan, considered by the Committee of 1824, has also 
been submitted to this Committee, but without any specification or estimate of its cost ; and 
as, like General Watson's — from which, however, it widely differs in design— it could not now, 
either as to site or other features, be adopted, any further description of it is deemed unneces- 
ary. Your Committee were informed that Mr. Seppings, late Marine Surveyor to the Honour- 
able Company at this Presidency, had furnished Government with a paper on wet docks, which 
was stated to be in the hands of Captain Durand, then Private Secretary to the Right Honour* 
able the Governor General, but on application to that officer this was found to be a mistake^ 
and no such document could be obtained. 

9. It will be seen that the records of past proceedings in reference to the construction of 

wet docks did not much facilitate the labours of the Com- 
General conclasion of present Com- mittee ; but there was nothing in them at least to discourage 

the hope of finally seeing this grand desideratum for the 
shipping interests supplied. The Committee accordingly, at their first meeting, having dis- 
cussed generally the subject proposed for their consideration, came unanimously to the conclu- 
sion that a most important benefit would be conferred on this great commercial port by pro- 
viding it with wet docks capable of containing all the shipping at any one time collected 
and that the measure was perfectly practicable. The mercantile members stated their opinion 
that it would be quite safe to calculate on 5 lakhs of rupees per annum as a return on the 
capital embarked in such an undertaking, and as that sum is 10 per cent, on 50 lakhs, the 
subject of enquiry was practically reduced to the question whether wet docks of the required 
capacity could be constructed for that amount. The Committee having taken measures for 
obtaining the information which will be set forth in the report, proceeded first to discuss the 
site and general design and capacity of the proposed docks, — a discussion which occupied several 
meetings, and led to considerable correspondence. 

10. The Committee do not deem it advisable to state in the order of their occurrence all 
their proceedings, as they are sufficiently shewn in the minutes'^ of what passed at each 
meeting which accompany the report. 

11. The site of the docks has been a subject of very earnest enquiry and of much dis- 

cussion, and much time elapsed ere the Committee could 

Site of tbe docks. , n ^ ^ • • ji* -ai*! ■.- 

come to a iinal decision on this point, which was rendered of 
very g^eat importance by a circumstance they had not anticipated. It appeared that doubts 
had arisen as to the navigation of the Hooghly remaining permanently open, and they were 
informed that the late Mr. Greenlaw had left a long and able, though unfinished, paper on the 
subject, in which he had suggested having recourse to the new approach to Calcutta by one 
of the eastern rivers, and which would have brought ships within about 80 miles of the present 
port. It became therefore indispensable to procure evidence on this point that might lead to a 
sound conclusion, for it would obviously have been useless to fix on a site near Calcutta when 
physical changes might occur to remove the port to a distance of 30 miles. The Committee 
resolved, therefore, to make a reference through the Master Attendant to the twelve Branch 
Pilots, in order to ascertain whether their observation and experience had led them to the conclu- 
sion that any permanent obstruction to the navigation of the Hooghly was to be apprehended. 
Eleven out of the twelve, speaking from experiences of from 25 to more than 30 years, reported 
that no permanent change in the channels had taken placa, and that no permanent interruption 
of the present navigation need be feared, for that as one channel deteriorated another improved. 
At a subsequent stage of the enquiry, and after more than one plan had been before the meetino>, 
it was suggested by Captain Goodwyn that the Committee should consider the question whether, 
if a railroad to Mirzapore were constructed with its terminus at Howrah, it might not be 
necessary that the docks should be on the other side of the river. 

12. Tie mercantile members stated in reply that the construction of the railway would not 
much affect the question of the proper site for the docks ; for that parties sending down exportable 

* It is nor deemed necessary to print these. 

A I 
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goods from ike Upper or Lower Provinces were not the exporters^ hut that the goods constantly 
change hands on coming down here, arid are, and still would be, brought over to Calcutta for sale. 
That with regard to goods imported by sea and purchased for sale here or in the Upper Provinces, 
these are invariably landed in Calcutta, and purchased by native merchants in the city, and that 
it is not at all lively that this system would be changed, unless the capital itself should be trans- 
ferred to the other side of the river. 

13. At the first discussion on this point, without reference to the consideration of rail- 
ways, which was not then mooted, the Committee had decided that the Howrah side of the 
river would be inconvenient as a site for the proposed docks, for that it would involve the use 
of boats, and consequently the risk of loss from depredation, from accidents and exposure to the 
elements, — nullifying, in fact, three of the principal advantages to be derived from the proposed 
improvement. The first site suggested was at Kidderpore, as near to Tolly^s Nullah as pos- 
sible, but as the ground alone in this neighbourhood was valued by the Collector at 1,100 rupees 
per bigha, and as valuable houses stand on different parts of it, it appeared to the Committee 
that the cost of the grounds and property there would render the plan too expensive to admit 
of its being carried out, and they accordingly gave the preference to the site near Akra, exhi- 
bited on the 1st and 2nd plans annexed. 

14. With a view to estimate the required capacity of the docks, the Committee obtained 

the following returns of the number of arrivals and depar- 
Capacity of the docks. . ^ ^ • i • en • j j.* ua. j ^r 

^ tures or ships, exclusive or dhoonies and coasting crart, and oi 

their tonnage for three years : — 

ARRIVALS. 

Ho. of Vesstls. Aggregate Tonnage. Average. 

1841 709 267,378 377 

1842 643 266,437 414 

1843 686 252,947 431 

DEPARTURES. 

No. of Vessels. Aggregate Tonnage. Average. 

1841 649 242.094 373 

1842 654 267,887 409 

1843 612 264,444 432 

15. Hence it appears that the average of arrivals of ships for three years was 646, of an 
average burthen of 406 tons ; and as in 1842 there were no less than 200 vessels in the port 
at one time, the Committee decided that the docks should be spacious enough to contain 200 
vessels of an average burthen of 400 tons each. 

16. The Committee having thus agreed on a site and on the extent of the docks, proceeded 

, , ^ , , , to discuss the other essential features of the design, with 

General plan of the docks. ^ . iii ii.i-n*-! r. 

rererence to a rough sketch made by the President at one of 
their meetings, and they directed that the following letter, furnishing the data for a plan of 
wet docks at Akra, should be addressed to the Civil Architect :— 

From James Suthbbland, Esq., Secretary to the Marine Superintendent, to Captain H. Goodwyn, Civil 

Architect,--No. 26, dated Fort William, the 27th March 1845. 

In conformity with the resolution passed at the meeting of the Wet Dock Committee 
on this day, I have now the honor to request that you will be good enough to prepare, for sub- 
mission to the next meeting, a plan of a wet dock at Akra or Sangaroll Reach, for which, and 
for its adjuncts, the following are the data : — 

(1) Two docks, export and* import, to be capable of containing 200 ships of 400 tons 
average burthen. 

(2) Area of the space required, 80 acres for water surface and 20 for land, including that 
in the centre for landing goods, &c., and for sheds, &c. ; the whole to be walled in, 

(8) Each dock, to ensure its eflFectual scour (from Tolly's Nullah by reveted drains convey- 
ing or sustaining a double railroad), to be 140 feet in breadth and 2,000 yards in length, 
which would allow for two ships abreast, in lines running parallel to a double row of ranges of 
godowns, one range for export goods and the other for import, having between them a double 
railroad. The water on the opposite side from the railroad and ranges of godowns +o be allowed 
to shoal up grass slopes, thereby saving the cost of masonry for reveting the external sides of the 
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docks^ and at the same time affording the reqaisite accommodation for cargo boats and for 
small craft necessarily admitted into the docks^ and further allotoing water space at various 
places far turning ships, and for moving them without coming into contact with each other. 
With such external slopes as are alluded to^ it is known that the cost of digging out the docks 
would be comparatively little, as the earth could be easily carried up those slopes ; for the 
great expense of square tank digging arises from the much greater distance that the soil ex- 
cavated has to be conveyed. In fact^ with reference to the indispentabilUy of an effectual 
scour, the mode of construction referred to is not a matter of choice, but of necessity. 

(4) The docks to be provided (similarly to the St. Eatherine's Docks in London) with a 
common entrance and turning basin; this basin to communicate by locks with each of the 
docks (the one being for import and the other for export ships), and to have an entrance lock 
with three pairs of gates leading to and from the river, and rendered by the entrance basin 
common to the two docks. 

(5) The length of the scouring drains forming the substantial base of the railroad will be 
ascertained from the plans, and will probably be about 6 miles. 

(6J Two ranges of godowos with iron roofs will be required. 

(7) A Superintendent's house. 

(8) A railroad from the. docks to Tolly's Nullah, and on its opposite side on to town, 
terminating at a point (say near the General Treasury) to be hereafter decided. 

(9) Accommodations outside of the dock walls for crews^ European and Native, say 5,000, 
to be provided. 

(10) The sill of the dock gates to be 8 feet below the lowest low water of a spring ebb 
tide. 

(11.) In further illustration of the subject, I beg to forward herewith the rough sketches 
made by Lieutenant*Colonel Forbes, the President, at the last meeting of the Committee, 
indicating the general plan of the docks, as also those of the entrance basin and scouring 
tunnels, which last having their heads in Tolly's Nullah, may be filled at the top of high 
water in it, by sluices closing when the tide in the Nullah begins to recede, and which tunnels, 
serving from their length and capacity for holding water as reservoirs, will enable a scour 
(probably with a head of 6 feet) to be passed alternately through the docks at the time of low 
water at Akra : this, too, in a way that would not lower the general surface of the water of the 
dock scoured more than a foot or a foot and a half. 

17. The docks are not intended to take in the large steamers, as that would considerably 
increase the expense of construction, by rendering it necessary to have greater widtli of gates, 
and even greater area of the docks themselves. Captain Goodwyn accordingly prepared and 
submitted a plan constructed on the data above detailed, but the estimate for this plan, it will 
be seen, was originally R70,57,755. By diminishing the length of scour, however, as shewn 
in the specification, this was reduced to R55,63,730. 

18. Various modifications of this plan were discussed, but the one most approved of was 
that described in the following extract from the proceedings :— 

''This last change is that of substitating for the two docks abreast, as in the original plan and in its two 
modifications, two docks situated in one diagonal line extending from Akra Beach (where the entrance of the 
docks first proposed was to be) to a point in Garden Beach, some distance below, bat on the opposite side of, 
the river, from the Botanical Garden House. Thus constracted, the docks> provided with two entrance locks 
and basins, and a central or separating lock, would form a canal directly across the bend of the land made by 
Akra and Garden Beaches. By this plan (as by that which preceded it) it was proposed to employ one of the 
docks to scour the other, the surface water lerel of each of them being alternately raised for this purpose by an 
engine of 80 horse-power. It was also by this plan provided that the goods arriving from all parts of the 
country in boats should be at once taken in them to the docks ; and further, that a superior and comparatively 
secure class of cargo boats being introduced, water conveyance should be used between the Custom House and 
the docks — an arrangement by which it was expected that the necessarily great expense of an intermediate 
railroad might be avoided. 

** The Committee proceeded to consider the proposed modification, but, after a brief discussion, decided that 
as one of the principal objects sought to be attained by the introduction of wet docks is the prevention of that 
pilfering of cargoes which so constantly arises, and especially in this port, from the employment of boats, besides 
the great loss of time they occasion in a river with stong spring tides, it was essential that goods should be 
carried to and from wet docks by a well-regulated railroad, as there was reason to fear that on common roads, 
with the hackeries in use, the plunder would be as great by land as by water ; and they further resolved that 
the railway, instead of stopping, as originally intended, at a point on the Esplanade, near the Treasury, should 
be carried down by a curved line to Chandpaul Ghaut, and thence on to the Custom House. 

" The plan constructed on these principles being before the Committee, they were about to resolve on its 

_,^ ^ „ , ^ submission to Government, when the President, after further consider- 

Site fliuillj resolred on. , . - 

ing the plans and estimates, suggested that it might still be advisable. 
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before a final report was forwarded to Government, again to weigh the consideration whether a site much nearer 
to town than that shewn in the drawings might not be selected, such as he had originally sketched out a plan 
of, as in any event it would be well to be prepared with the information which would naturally be desired, 
regarding the Committee's reasons for fixing on a site removed from Calcutta several miles, if by any means one 
nearer could be adopted. The Committee, feeling the importance of this consideration, resolved that measures 
should be taken tc ascertain as ai^curately as possible the value of the property indicated, and which, lyinof 
between the two Garden Reach roads and between the Kidderpore Bridge and the Motee Jheel, was traced in 
pencil on the plan then before the meeting ; and Captain Gi)odwyn, in conjunction with the Secretary, was 
requested to institute such an enquiry as would remove all doubt on this obviously highly important point. " 

19. Owing to circumstances explained in the minutes of the proceedings, six months 
elapsed before the valuation of the property in question could be obtained. At length a plan 
prepared by Mr. Daniel of the Surveyoi^Geuerars Office, under the directions of Captain 
Wroughton, and a valuation made from it by Messrs. Burn and Co., were laid before the Com- 
mittee. Messrs. Burn and Co. valued the whole of the premises included in the coloured 
plan of them, on which Captain Goodwyn has exhibited an outline of the proposed docks, at 
R13,66,600, as shewn in the copy of their estimate annexed to the plan ; but only a portion 
of this land is required, or about 498 bighas, valued, with the existing buildings, at R5,39,000. 

20. The Committee proceeded to consider the plan of the grounds at Kidderpore, and to 
mark out on it the limits of the proposed docks. The quantity of ground required, and so 
marked off, formed about 498 bighas, and the value, according to Messrs. Burn and Co.'s 
valuation, is R5,39,000, as before stated. It was therefore unanimously resolved that as 
the locality now under consideration is much more convenient for the docks than that at Aki*a, 
and will not cost more, as it will dispense with four miles of railway, it is on every account 
entitled to preference ; and that the Committee accordingly recommend that if it should be 
decided to confer on this port the advantages of wet docks, they should be constructed at 
Kidderpore, within the limits shewn in the accompanying plan, and which are, on the 
north, the Garden Reach Road ; on the south, the Churen Woodpara Road ; on the west, 
the Motee Jheel; on the east, the Lotee-hara Road: and comprising an area of about 498 
bighas. 

21. It was then suggested by the President that docks so situated should be provided 
with a locked channel, adapted for passing into them boats loaded with produce, arriving by 
the River Hooghly or by the Nullah itself and the Eastern canals; also that such a channe' 
could conveniently be rendered available in aid of the means provided for scouring the docks, 
and which will mainly depend on rendering one of the two docks proposed (the one for inward, 
the other for outward, bound vessels) a scouring reservoir for the other, the level of the one 
being for this purpose temporarily raised by steam-engine power above that of the other. 
And this proposal having been approved of. Captain Good wyn was requested to prepare an 
estimate in such a manner as to include the requisite cost. 

22. The Committee further decided that it would be advisable to make the upper surface 
of the stratum of blue clay found in the intended site of the docks, at an average depth of 
from 25 to 28 feet from the surface of the soil, the level of their bottom. This, inasmuch as 
so constructed, less expensive method would suffice for rendering the wharf walls impervious 
to water ; neither would there then be required such a large amount of engine power as with 
the water surface of the docks raised several feet hig her (as was previously proposed) would 
have been requisite. 

23. The minor details of the plan will still be nearly those shewn by No. 2 of the three 
plans, or that agreed on at the 5th meeting of the Committee, with the alteration as to the 
continuation of the railway decided on at the 6th meeting, the only other differences being 
those above alluded to, and that, in the locality here proposed, nearly four miles of railway, 
and consequently the expense incident to its construction, would be saved. It must, however, 
be observed that, in the site thus recommended, the greater expense of the landy and tiie 
opening of the channel into the Nullah, will be charges in diminution of the total mviftg arimig 
from diminishing the length of the railway^ lowering the bottom of the doeks^ and lessenino* the 

steam engine power. 

24. The plan which was thus finally approved is, as will be seen by a reference to the 
sketch of it, a recurrence to the original design of two docks abreast, the nature of the ground 
not admitting of their being extended in one line without great public inconvenience. One 
change was subsequently made, which it is proper to notice. It is the exclusion of the Motee 
Jheel from the limits of the proposed docks, as it was considered that to deprive the inhabit- 
ants of Garden Reach of this lake would be a serious inconvenience to them. The plan so 
modified, and ultimately adopted as the best, will, in the opinion of the Committee, embrace 
every advantage contemplated in the construction of such works, at a cost which to them appears 
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moderate. The entrance is proposed to be made through the grounds marked in the plan as 

'^ Mr. Garstin's *'* in a part of Garden Reaeh^ admirablj' 

piA^'rM™TQll<Cr* °"°°" adapted for the purpose by depth of water and facility of 

access ; and tbe docks are calculated to contain the number 
of vessels originally proposed^ or SiOO^ averaging 400 tons each. 

25. Captain Goodwyn's estimate for this plan^ including all the adjuncts and the railroad 

up to the Custom House, is £45,70^586, but to this should 
be added, if a branch Custom House is included^ as embraced 
by plan No. 2, a sum of R2,00,000, making R47,70,586. 

26. As, however, no goods landed or shipped in the docks^ where there would be a branch 
Custom House, would require to pass through the main one in Calcutta, the continuation of 
the railroad to the latter from the Esplanade might be dispensed with. The President has 
also suggested that the proposed railway iAottld be atmosfheriCy which would be less expen- 
site, and not be liable to some of the objections urged aaginst railway worked by locomotive 
engines so near a city, and the Committee unanimously concur in the suggestion. 

27. The estimate of cost is to be considered as approximative, and based on the present 
prices of materials, bricks, timber, metals, &c., the market value of which varies greatly. It 
may be safe, therefore, the Committee consider, to allow for the cost of constructing the docks 
and railway the sum of 50 lakhs of rupees. This amount of actual estimate mighty however, 
be reduced by the omission of the railway, but this, for the reasons already stated, the Com- 
mittee deem it advisable to retain. 

28. Assuming, then, 50,00,000 rupees as the cost of constructing the docks and works, 

the Committee have next to shew the receipts which might be 

Heceipts or income. ,i . .« .. •■ \^ ^ i • A^ 

reckoned on as a return on the capital so embarked in tlie 
undertaking, and the charges to be set off against them. On this important branch of the 
enquiry^ one of the mercantile members, Mr. Murray Gladstone, has submitted the following 
details, which have been adopted by the Committee :— 

'* The revenae will be mainly derived from two soaroes: first, from dues leviable upon tbe shipping ; — and I 
wonld make it incumbent upon all vessels, exclusive of dhoonies and coasting craft entering the river, to pay tbe 
dues to be fixed hereafter, according to the length of their voyage, and therefore to the frequency of their visits to 
the port, as is the case in other ports. The second source of revenue will be obtained from an impost levied on 
goods passing inwards when landed ; and on produce, J^c, passing outwards for exportation. The first-mentioned 
payments are usually called ' due«.' The other class of payments is known as ' wharfage rates.' 

" The dues or tonnage rates vary in the London Docks, but they range, as correctly as I can ascertain, at 
present from 6d. to Is. 6d, per ton. At Bristol the charge is 3«., Hull 1«. Sd. to Is. 9</., Leith Is. Sd, per ton 
and 2s» Qd. extra for lights ; and at Liverpool Sd, to 3<. per ton, besides a dockage or wharfage rate on sugar 
or rice of 2s. per ton, on indigo at Is. per cwt., on bar iron or leads Is. per ton; aud an outward dockage rate 
is likewise levied at a fixed rate per box, or per ton, or per cask. 

" Taking, then, the trade of Calcutta for the past few years as a guide to a calculation, it appears that, in 
each year from 1840-41 to 1844-46, — 

Bartbni. 

200 Ships arrived from the United Kingdom 95,070 tons 

363 Do. under British colors 123,130 „ 

88 Do. under Foreign colors 31,100 „ 



i^a^a^a^taa* 



*651 Ships, of an aggregate tonnage of 249,000 

And there departed in the same time, each year — 

Bar then. 

219 Ships loaded to the United Emgdom 112,360 tons 

311 Do. under Bntish colors 107,240 „ 

77 Do. under Foreign colors . 26,740 „ 

607 Ships, of an aggregate tonnage of ...... . 246,340 

annually load from Calcutta. 

" The import of staples, say copper, iron, lead, spelter, twist and piece goods, from 'Great Britain alone 
avenge 32,000 tons and 32,000 packages per annum. The export to Great Britain of seven staples—indigo, 
sugar, saltpetre, rice, flour, jute, and linseed, — average, for the same period, 108,600 tons per annum ; or of the 
same staples there are exported to all quarters 185,400 tons yearly. Great Britain receives and supplies about 
60 per cent, of the staples of our trade, and it will therefore be safe to estimate 50,000 tons of goods and 45,000 
packages as imported annually, upon which wharfage dues may be levied. Similar dues are exigible upon the 
exports which it will, I think, be safe to estimate at 240,000 tons per annum ; and our estimate of revenue 
would then stand as follows.: — 



* Thi«, it will be observed, if tn average of the years 1840-41 to 1844-46, or 4 yettra; while In a preceding passage of the zeport the return 
for estimating the capacity of tlie docks was an average of 3 years 1841.42 to 184445— truitf page 4. 
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FOB DOCK I 

British 563 ships inwards .... 
Ditto 530 „ outwards .... 


• 
• 

• 
• 

Shewi 


218,200 
219,600 


tons, 
>» 

j» 

tons, 

tODS, 

t» 

tons, 

R 
30,000 
20,000 
12,500 
7,250 
1,80,000 
90,000 




i)l,093 


4)437,800 




Mean 646 

at an average rate of fil per ton 
Foreign 88 ships inwards .... 

Ditto 77 1, outwards .... 


218.900 ' 

31,100 
25,740 


2,18,900 


i)166 


J)66,840 




Mean 82i 

at an average rate of B2 per ton 

Inwards, 40,000 tons British, at 12 annas per ton . 

Ditto, 40,000 packages, at 8 annas per package . 

Ditto, 10,000 tons Foreign, at R 1-4 per ton 

Ditto, 6,000 packages, at 12 annas per package 
Outwards, 180,000 tons British, at Rl per ton 

Ditto, 60,000 tons Foreign, at BI-8 per ton 


28,420 
ng a sum o 


56,840 
2,76,740 

3,39,760 
6,15,490 " 




f Co.'s 



The above rough statement assumes that it will be made compulsory on all ships and 
goods^ with the exceptions noted^ to pay dock dues^ as the Committee consider that measure 
essential to the success of the undertaking. 

29. The establishment, the Master Attendant suggests 
should be as follows : — 



Establishments. 



Superintendent of Docks, per month 

„ Deputy „ 

3 Assistants, at B150 per month each 
3 Ditto atR120 „ 
Four Hawser Boats with 1 Manjee each, at R9 
And 8 Lascars at B6 per month each, R4S 



X4= 36 

X 4=192 



JR 
1,000 
600 
450 
360 



228 



Co.'s R2,538 



POLICE. 

One Warden, at ...... . 

Two Jemadars of Peons, at RIO each 

Twenty Peons or Chowkidars, at R6 per month each 

One Bill Sircar 

One Writer ...... 

Four Officp Peons, at R6 each . . . . 



R 

100 
20 

120 
60 
60 
02 



Total per mensem, Co/s E2,898 
or per annum, Co.'s £34,776 



Income and disbursements, 
follows :— 



30. Taking the receipts, then, as above, at R6,15,380, 
the statement of income and disbursements will stand as 



Establishment per mensem, R 
ft2,898, or per annum 34,776 

Wear and tear or depreciation 
on S60,00,000 at 2 per 
cent. .... 1,00,000 

Cost of keeping up Bailway, 

10,000 rupees per mile . #30,000 
Balances . . 4,60,604 



Income 



R 
. 6,15,380 



Or more than 9 per cent, on 

the capital . . . 6,16,380 



6,15,380 



* The cost of keeping up an atomospheric railway would be less. 
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SI. The Committee consider the above calcuktions to be all on the safe side; the rates 

Eitixniited saving by wet dock* to v^T moderate, and a saving on the expense at present ia- 

the pnbiio. curred, as shewn by the information before the Committee on 

the subject. Mr. Massey, of this city, was good enough to furnish, through one of the members, 

. a detailed statement of the time in port and all charges of a 

ing, une. ^j^.^ ^^ g^^ ^^^ Consigned to him. Mr. Beckwith submitted 

statements of the monthly expenses of Europe and Country ships respectively. From these data 
it appears that a vessel of 400 tons is on an average about 45 days in port, and that such a vessel 
would load and unload in the docks in about three weeks^ and that her expenses would be 
about B68 a day, everything included, as follows :— - 

Ordinary daily expenses of a vessel in port, indading wages and provisions . • 33 

Interest on value of block at B80,000 at 5 per cent. 11 

Insurance, river risk, at i per cent. .......•• 2 

Depreciation on wear and tesr at 10 per cent. 22 

Per day • 68 

Saving of 20 days, at B68 1,360 

Charges in the docks, Bl per ton 400 

Saving . •ddO 

Total annual saving on 651 ships at S960 each B6,24,960 

82. This great pecuniary saving, viz., S6,24,960 per annum, conveys some idea of the 
advantage that would be derived by ships from the improvement in question, but in other 
respects also the benefit conferred by it would be immense. Wet docks have been everywhere 
found of the highest importance to ships in saving them from the losses arising from accidents 
so liable to occur in rivers crowded with vessels, but in the Hooghly they are exposed to such 
accidents in a greater degree perhaps than on any other river in the world, from the violence of 
the bores at one season, and the strength of the freshes in the other. No record has been 
kept of the damage incurred by shipping within the limits of the port of Calcutta, and the 
Committee are therefore unable to give any precise information on this point, but they know 
that vessels frequently break adrift and come into collision with each other, and that serious 
injuries and great expenses are often sustained. The freshes of 1845 were very fierce, and 
there not being accommodation enough for all vessels in the port at the moorings, though ships 
were placed between the tiers, numerous accidents occurred. The bores, too, have been of 
late unusually severe. The damage sustained by the shipping in the June gale of 1842 was 
extensive, and one ship of considerable size was lost on the Gooserie Sand above Calcutta, and 
two Government steamers sunk in the river. One vessel was destroyed by fire in the past 
year and one narrowly escaped destruction from the same cause,-— casualties carefully guarded 
against in well-regulated wet docks* 

33. On cargoes, the actual charges of shipping and landing are, according to the Chamber 
of Commerce,— 

FOB A VESSEL OF 400 TONS. 

Inward, 200 toDs of dead weight 200 

f Ditto, 350 tons, or 1,750 packages light goods 400 

6U0 

Outward, 360, or 4,000 bags of SQgar,rioe, or saltpetre 420 

Ditto, 240, or 1,200 bales of jute or light goods 200 

620 

Total . 1,220 

The wharfage dues on the docks on the same cargo would be as proposed by 

Hr. Gladstone :— 

J? 
Inward, 200 tons British, at 12 annas 150 

Ditto, 350, or 1,750 packages, at 8 annas per package 875 

Outward, 600 tons general, at Kl per ton . . 600 

Or on the whole cargo . 1,625 

Difference 405 
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sbewing a difference in favour of presentr ates ; but against this are to be set off the saving 
of time, which in money is H960 per ship ; of loss from exposure on open boats, and from 
pilfering, neither of which can be exactly, nor scarcely even approximately, estimated. 

S4. It is stated in Mr. McCulloch's Dictionary of Commerce that prior to the introduc- 
„.,. . , , . ^on of wet docks on the banks of the Thames, the property 

PUferiDg, extent of. n rr -n in i • . .1 . *, "^ 

annually pillaged irom ships in the nver was estimated at 
£500,000 per annum/' This he considers to be an exaggeration, but still it may serve as 
a guide to a very rough estimate of the loss from the same source on this river. The West 
India Docks, which were the first completed on the banks of the Thames, were partially 
opened in 1802. The total value of imports and exports immediately before that year the 
Committee have not been able to ascertain, but in 1806, the year after the London Docks were 
finished, the value (official) was £36,5^7,000, but it would probably have been considerably 
less for 1801. Taking it, however, to have been the same, and the amount of pillage to have 
been £500,000, this sum is rather more than IJ per cent, on the total value of the exports 
and imports. If, then, it was even supposed that such a loss as 1 J per cent, was sustained from 
pilfering on the Thames, where there is a well-organised river police, it seems safe to assume 
1 per cent, for the calculation of the amount of pilfering on the Hooghly, where the very men 
employed to protect property are found to plunder it, in those few instances where detection 
takes }»lace. It appears, then, by the returns before the Committee, that the average annual 
value of the exports and imports of Calcutta for the three years 184"l-42, 1842-43, 1843-44, 
was K14,59,47,196, or less opium and treasure, not so liable to plunder, S10,29,47,I96, on 
which 1 per cent, is fil0,29,472 . The sum is enormous, and may possibly be considerably in 
excess of the reality, but there can be no doubt that the actual extent of depredation is very 
great. 

85. The Committee having thus shewn the advantages to the public, and to those who 

may carry out the design, that would result from the con- 
struction of wet docks capable of containing all the vessels 
resorting to this port, have only, as respects the financial part of the question, to exhibit the saving 
that would accrue to Government from their introduction. This will chiefly be efTeeted in the 
Preventive Service and in the Harbour Master's department, including the moorings. With 
respect to the first, the Committee had supposed that it might be wholly abolished, with the 
exception of the establishment required in the docks, by reverting to the former system of 
making the pilots responsible for a ship not breaking bulk till she arrived off town, and for 
ships outward bound not taking in cargo after they should leave the docks ; but in his reply. 
No. 228 of the 28th December 1844, to a letter addressed to him on this subject, Mr. E. Currie, 
the then Collector of Customs, objected very strongly to this arrangement, deeming it unsafe 
for the interests of the revenue. If, then, the present plan of having a revenue officer on board 
of every ship in the river be continued, it will be necessary, he considers, to maintain the 
Diamond Harbour establishment, and that for the dhonies must in any case be kept up ; so 
that, assuming that there are two docks, export and import, Mr. Currie is of opinion that, 
with an establishment for them rated at ]R')6,264 per annum, the total saving in this 
department would be ill,32,404 per annumt as he thus explains:-— 

" I come now to the conBideration of the dock establishment. The monthly cost of the Custom House, 
wharf establishment is 111,862, and this, I imagine, must be retained without any material reduction 
unless some great changes should be made in the present system of passing goods for import and export. Taking 
the wharf establishment as a guide, and considering the much larger quantity of goods which would have to 
pass through the hands of the dock officers, as almost all imports from the United Kingdom and all free exports, 
with certain other descriptions of country goods, as grain, jute, &c., at present pass direct from and to the ships, 
I think that the dock establishment (Statement C) cannot be estimated at less than fi3,(XX) a month, or 
{136,000 per annum. I assume that there will be only one gate for passing out imports, and one for the 
admission of exports ; if goods for export are admitted by water as well as by land, some increase to the 
establishment will be necessary. 

" If there be any truth in the above calculations, the saving to Government under the head of charges for 

B B the Preventive Service from the formation of wet docks 

vX^iu^.ntr* : : : 86.«« '•"•'^ ^y ^ «t''°»te<l «*. "*«"* H1.30,000.» I have to 

Do do. B ... 6,848 apoloirise to the Committee for the crudeness of this 

' ... _j y^^^ report, and again to recommend a reference to Mr. Walker 

SftTioff 1 32404 ^°' *°y explanation or further information which they 

' may require." 
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The establisbmeat here propotwd foe the docks is thus detailed, ia the Statemeilt C 
Eorwarded with Mr. Carrie's letter :*-— 

GUSTOME EaTABLISSMSnT^KOOffTHLY OHABGE. 

M 

* A Saperiatendent ............ 800 

Twenty Tide-waiters, at BlOO each 2,000 

Two Qate-keepen, at B160 each ......... dOO 

t Four writers (two at each. gate)» each B50 200 

Foot Native AuistaDts, at B16 each .......•• 00 

A Jemadar and twenty peons 90 

Three Weigh Mohurirs 24 

t Six Weighmen 48 



i*Mta 



Total . 8,022 
or S36^£64 per annum, exclusive of cleansing, lightings and watching. 

86. In the Harbour Master's establishment, as the pilots would eonduct the ships into 
docks^ the Committee find that the saving that would result from providing the port with 
wet docks would be the expenses of tiie Harbour Master's establishment^ thus detailed:*— 

H a. p, 
Harbonr Master 40000 

Deputy ditto .• . 206 12 

Seven senior Assistants 1,063 8 

Six junior ditto 720 

Clerk and peon 55 

Crew for four heave-up boats 443 15 8 

Crew of ten hawser boats 570 6 6 

Two hheauleahs 6800 

Permanent ciew of anchor boats 279 

P^ mensem . 3,806 10 2 

or per annum, Co/s B 45,679 10 

87. All the moorings, with the exception of two or three sets for Government or other 
large steamers, might be dispensed with if wet docks were provided for the shipping. The 
fixed moorings o£E town consist of 69 anchors of from 45 to 68 cwt., 69 sets of chain, and 
69 mooring buoys; the original cost of the whole of which was Bl 42,830. They are 
intended for no more than 85 ships, though as many as 44 have been put there* In the 
Cooly BaKir moorings there are 40 anchors of the same weight as the others, 40 sets of chain, 
and 40 mooring buoys, the total cost of which was S82,800. They are designed for 20 ships, 
but may take a few more. The swinging moorings consist of 60 anchors of from 28 to 45 
cwt., 80 sets of chain, and 80 buoys, total cost R62,100, and will take 80 ships. Thus it 
will be seen that, including the swinging moorings, which are insecure at one season of the 
year, all the moorings in the river provide only for about 86 vessels, while the proposed wet 
docks will contain 200. The entire cost of all the moorings in the river is R2,87,480, 
and although Government do not sustain any loss by them, as the retnms rather more than 
cover the expense of keeping them up, great advantage would be derived from dispensing with 
them : they form serious obstructions to the free course of the river, and render it dangerous 
to the up-country craft bringing valuable produce to this market, and to all kinds of boats, 
and have often caused loss of life and property. 

88. The whole amount saved in the Preventive Service, the Harbour Master's department, 
and from the moorings, may be taken at fil,78,088. 

Jst. — The result of the Committee's enquiry may be briefly stated as leading them to re- 
commend the site shewn on the accompanying plans^ in the 
vicinity of Kidderpore, as the one in most respects best cal- 
culated for accomplishing the objects contemplated by the construction of wet docks. 

2nd. — They have ascertained that the cost of tAefn, including the charge of an establishment 
for keeping them in efficient working order, will not exceed fifty lakhs of rupees; and that even 
from the very moderate dues proposed to be levied, they will afford a net annual revenue of 
four and a half lakhs of rupees. 

* This is perhaps hardly a sufficient allowance for eo important a charge. — (Sd.) S. C. 

t These writers would have to keep an Account of the passing of the inward and outward cargo of each vessel 
cirrespoo^g in some measure with the cargo hooks of the Preventi?e Officers. — (Sd.) E. C. 

X This would not be a sufficient establishment of weighmeo, but fewer would be required on the Costom House 
wbstff, and tbe deficiency might be supplied from tlience.— (Sd.) £. C. 

B 1 
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3rd, — In illustration of the advantages which will be derived from the establishment of 

• 651 ships, saving 20 days' time ^"^^ ^^^^^' ^^ "^^f^ ^'^"^ ^® ^^^^^ ^° ^'^^^ *''^*^ ^^^ ^^'^^^ '^^^^ 

eacb,^ at R68 per diem, Co/s duction the shipping interests will be benefited to the amount 
^'®^'^^^- of Co/s S8,85,360* per annum; and, further, that this 

calculation is exclusive of the saving (assuredly far from inconsiderable, but which they have 
not had the means of precisely ascertaining) arising from the secnrify from losses, accidents 
and damages afforded to ships using docks instead of lying in an open river, periodically exposed, 
as is the port of Calcutta, to strong freshes and tides (occasionally accompanied by " bores '^), 
and not unfrequently visited by heavy gales and storms. 

4th, — The scheme thus recommending itself on general grounds, appears more especially 
worthy of the attention of those interested in the shipping frequenting the port, well known 
to comprise many of the finest merchant ships ever sent to sea. 

5th, — The Committee see reason to conclude that the proposal for eslablishing wei docks 
deserves the favourable consideration of Government, partly with reference to the fact that by 
their instrumentality the existing port charges might, without an^ financial loss, be reduced by 
an amount jointly estimated by Mr. Collector Currie and by the Master Attendant at not less 
than Rl,78,083 per annum. 

6th, — It has already been shewn that by means of such docks the shipping interest would 
annually save R8,85,360; and, finally, that docks so constructed would yield an annual, and 
probably rapidly-increasing, revenue of R4,50,604. 

7th, — The Committee having these considerations and all the other points which the investi- 
gation has elicited in view, have therefore unanimously arrived at the conclusiou that the 
construction of wet docks would be an easily practicable as well as duly remunerative and 
highly beneficial undertaking. They also are unanimously of opinion that the most expedient 
plan for raising the requisite funds would be by means of a joint-stock company, aided by a 
grant from Government in the form of shares, and supported by it in a way that all experience 
has proved is best calculated to secure utility and to command success. 

SM.^The returns upon which the statement of income is based, exclude, it will be re- 
collected, a very large proportion of the valuable and bulky produce exported from the country, 
as well as the minor articles brought to Calcutta from other Asiatic ports, and, moreover, from 
those of Europe, of China, and of America ; and the estimates having been framed on a very 
liberal scale of expenditure, which the Committee confidently expect will not be exceeded, they 
have only, in conclusion, to record their conviction that the undertaking admits of easy 
accomplishment, and that it may be carried out in such a manner as (while afEording a hand- 
some return to shareholders) materially to facilitate, and thereby speedily extend, the commerce 
of the Capital of India. 

W, N. FORBES, Zie7it,'Col,, Engineers, President, 

A. IRVINE, C.B. 

H. GOODWYN, Captai7i, 

J. BECKwiTH, ' ^^;^"'^^'-^;/ ^^^ 

J. McKILLIGIN, 
M. GLADSTONE, 

J. SUTHERLAND, Secretary, 

Wet' Dock Committee, 

Calcutta, 1st May 1846. 



Committee, 



Appendix A. 



Estimate framed Sy Captain H. Goodwyn, Civil Architect, of the probable expense of construct ing 
Wet Docks for the accommodation of the shipping of the Port of Calcutta, with reference to 
the data for the above purpose co?itained in a letter, No, 25 of 31st March 1845, from the 
Secretary to the Committee, 

Fort William, 7th May iS-to. 

GENEBAIi SPECIFICATION. 

Although a scheme differing from the original one has since been contemplated, I have 
thought it advisible to embody the first, as it bears reference to the conditions expressed in 
the Secretary's letter above alluded to : the modified scheme will be given in full detail 
afterwards. 
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ORIGINAL SCHEME. 

The docks to be two in number^ one for export and the other for import purposes, and 
to be capable together of containing 200 ships of an average burthen of 400 tons. 

The locality is proposed at the southern end of Sankrall Beach, immediately below '' Akra'' 
&rm, which the section of the river and depth of water point out as the favorable spot. The 
docks to be parallel to each other; each dock 140 feet in width and 2,000 yards long, with an 
interval of 160 feet between them ; of this space, 40 feet of each quay will be occupied by jfiire- 
proof landing-sheds, with the railway from the city passing between them to the western end. 
An entrance basin of 500 feet diameter (vide plan) is common to both docks, which are each 
entered by a separate lock, 200 feet long with single gate, whilst a trifle gate-lock communi- 
cates from the river with the basin. The two outer chambers of this lock have their floors 4^ 
feet below lowest low water-level, whilst the inner chamber is to be on the same level as the 
lowest water line. The floors of the basin and docks will also be at that level. The height 
of the quay will be 81 feet 6 inches from the bottom of the docks, and the mean high water 
level giving only 18 feet 6 inches of depth, an extra height of 5 feet is proposed to be sup- 
plied by means of two 80-horse power steam engines ; thus keeping a depth of 23 feet 6 inches 
always in the docks. Laying the bottom of the docks at level of lowest water line has been 
determined on with the foreknowledge of the much greater expense that would be incurred 
from sinking the floors of the docks and basin, than from affording the extra height of water 
by machinery. Besides, the raising of the quay walls above the level of the country affords 
the means of disposing of the earth from the excavated area, in raising the whole of the ground 
immediately in the vicinity, whereas otherwise the removal of such a vast quantity of soil 
would be a heavy item of expense. The form of the docks has been designed so as to secure a 
scour, and efi*ect a clearance of anticipated deposits, for which reason it is proposed to afford 
wharfage only along the inner side, which is to be reveted and the masonry to be carried 
about 40 feet under the bottom, from which a gradual slope will meet the level of the ground 
with puddled sides. Thus large vessels will be alongside the reveted quays, and have the 
means of turning, whilst small craft and boats can occupy the shallow water. The scour 
through the docks has been originally proposed to be effected by means of a double culvert 
from ToUy^s Nullah, with sluice-gates, which, being filled at high water, might discharge 
their contents through the lower le^el of the docks. The culverts to be elliptical, and the 
masonry brought up flush over the arches to form the bearing for a portion of a railway by 
which it is intended to keep open the communication between the docks and city. The double 
dotted line shews the line of the rail crossing Tolly's Nullah immediately south of the Kid- 
derpore Bridge, bounding the eastern side of the road from the bridge, and terminating east- 
ward of Government House, in Esplanade Row. 

This point is mentioned, because it would be more feasible to effect the storii]^ of mer- 
chandise at a terminus in godowns at that spot, than carrying the railway to the present 
Custom House, the purchase of land for which, if not impossible, would be at least enormously 
expensive; whilst a very heavy additional expense would be incurred in carrying the rail by 
the river-side to the Custom House, as it would pass by the most densely populated part of 
Eidderpore, and interfere with the steam premises or dockyard. On account of the heavy 
expense entailed by the above-mentioned length of culvert for scouring, — viz., 4^ miles, — its 
length has been reduced by taking it off from a point in Garden Reach (noted on the plan) 
600 yards below Sir H. Seton's house, the length of. which line of culvert would only be 2 
miles. This modification of the expense will be noticed at the foot of the estimate. 

Fireproof sheds for merchandise to hi erected between the outer sides of the docks and 
boundary wall. Sheds also for railway stores, waggons, carriages, repair of engines, &o. 
A Superintendent's house, police station and houses and drains, and for two 80-horse power 
lifting engines. Accommodation far 5,000 persons to be provided outside the boundary wall. 

The water surface of the docks and basins is estimated at 46 acres, the land surface en- 
closed 75 acres, whilst the portion for the railway will be 20 acres, making a total of 140 
acres, or 420 bighas. The length of the railway is 7^ miles. 

DETAIL OF WOBK OF OBIGINAL PBOJECT. 

SxeavtUion — 

Entrance Lock 300 x 80 X 30 = 720,000 

Basin 600 X 7,854 X 90 = 8,479,620 

Docks, including Junction Locks . . 2 x 6,900 X 160 x 30 = 66,240,000 



Total excavation, cubic feet . 75,439,620 
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The cost of construction of locks, including masonry, gates, and sluices, are taken from 
data already in the office ; the measurements are therefore not here given. The cost is in the 
abstract. 



BsRin 
J^ocIm 



Circamference. 



Average 
thickoeaa. 



1,530 X 7 X 

2 X 6,000 X 8 X 
2 X 6.000 X 6 X 



Depth. 

40 = 428,400 
40 = 3,840,000 
60 = 3,600,000 



Total reveting masonry, cubic feet 
PuddHng Slopes oioniev Rxdes oi' Docks 2 X 6,(XX) X 5 X 600 = cubic fpct 



7,868.400 
3,600,000 



Double Culverts — Masonry 

Deduct . 



22,000 X 33 X 30 = 21,780,0r)0 
2 X 100 X 22,000= 4,40«),(XX) 



Central ShetU—WaXU 

Deduct 



Total cubic feet .... 
Four Cast Sluice gates. 

4 X 6,700 X IJ X 14 = 478,800 

4 X 400 X 10 X 10 X li= 240,000 



17,380,0(JO 



Total masonry, cubic feet 



No. 



L. 



D. 



Wroughi''iron Itoofing — Centre sheds 

Covering over laths 
B'looring 



Outer Sheds — Masonry 
Deduct 



. 2 X 6,700 X 40 
. 4 X 5,700 X 24 
. 2 X 5,700 X 40 

Sides. Sheds. L. B. H. 

2X4 X 2,400 X IJ X 14 : 

2 X 4 X 175 X 10 X 10 X li : 



238,800 

456,000 supl. feet. 
547,200 ditto. 
456,000 ditto. 



403,200 
210,000 



Wrought-iron roofing • . . . , 

Covering over laths ...... 

Flooring ......... 

Superintendent's bouse. 

Engine and store sheds. 

Police stations. 

Two 80-horse power engines, with hose and pumps, t&c. 

Accommodation for 5,000 persons. 

Railway 7^ miles in length. 

420 high as of land. 

Twenty -five 5-ton cranes. 

Mooring posts, rings, fending timbers, Ac. 

Enclosure wall : 15.300 X 20 X 2 =- 612,000 cubic feet 

3 pairs of gates. 



Total cubic feet . 

. 4 X 2,4C0 X 40 
. 8 X 2.400 X 24 



193^00 



384,0(X) supl. feet. 
450,800 ditto. 
384,000 ditto. 



iBt ABSTBACT, ORIGINAL PROJECT. 

R a. p. 

Entrance V from data in C. A. Office .... 3,40,000 

2 Junction Locks J ' 

75,439,329 Cubic feet excavation, @ 4-8 per 1,000 feet, including extm labour 

for overcoming land springs ..... 

7,868.400 Cubic feet reveting masoniy in docks and basin, @ 16 

3,60(.SOOO Ditto puddling outer slopes, @ 3 per 1,000 feet 



a. p. 



Total cost of 
Culverts, 

17,380,0(X) Cubic feet masonry 

4 Oast-iron sluice-gates . 


docks and locks . 

. @ 15 per 100 feet . 
. @ 1,600 each . 

Total Culverts . 

. @ 13 per 100 feet . 
. @ 100 per „ „ 
. @ 20 per „ „ 
. @ 8 per „ „ 

Total Central Sheds 

. @ 13 per 100 feet 
. @ 100 per „ ,. 
. @ 20 per „ „ 
. @ 8 per „ „ 


26.07,000 
6,000 










18,70.535 
26.13,000 

6,35,064 











Central Sheds. 
238,800 Cubic feet masonry 
456,000 Supl. feet iron roofincr 
547,200 Ditto covering over laths . 
456,000 Ditto flooring . 


34,144 

4,66,000 

. 1,09,440 

36,480 












n 






Outer Sheds. 

193,200 Cubic feet masonry 
384,000 Supl. feet wrought-iron roofing 
460,800 Ditto covering over laths . 
384,000 Ditto flooring . 


> 

26,116 

. 3,84,000 

92.160 

30.720 















Total Outer Sheds 



3,39,476 

11,80.260 

10,800 



5,31,996 
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HooseB and ont-offioes for Superintendent 
Engine and store sheds .... 

Police stations 

Two 80-horse power engines, with hose, pamp6, &c 
Accommodation for 6,000 persons 
7} miles railway, @ fi90,000 per mite 
Twenty-five &>ton cranes, @ B2»000 each 
Mooring posts, rings, fending timbers, &c. . 
Parchase of 420 bighas land, @ 650 per bigha 



612|000 Cubic feet masonry in boundary wall, @ 13 per 100 feet 
8 pair gates, @ 700 each 



Total Boundary Wall . 



R a. p, 

79,660 

2,100 



1st Project^ Total Company's Rut>ee8 . 

Deduct reduction of length of scour taken frem Garden 
Beach, 2} miles of culvert masonry, Or 
10,066,666 Cubic feet masonry, @ 16 per IGO feet .... 1,608,326 

Less 7i acres, or 22 bighas, @ 650 per bigha . . . 14,300 



Total cost, with modification of scour 



i a. p, 

10,000 

76,000 

6,000 

1,60,030 

1,00,000 

6,62,600 

60,0()0 

10,000 

^73^000 



81,660 



WAi 



70^67,766 



14,94,026 



66,63.730 



PBOJEOT SECOND. 

The fly-leaf on the map of the 1st Project exhibits the 2nd, which is to place the two 
docks in one eontinuoos line or canal, forming a chord line to the curve in the river between 
Oarden Reach and Sankrall Reach,— the lower or south-west end being the same as in Pro- 
ject 1, and the upper or north-east end opening into the river at a point just below the line of 
the Botanical Gardens. By having a branch of the Custom Housd within the dock enclosure, 
it is presumed that cargo«boats can enter the docks at once without unloading at Calcutta, 
and thus perhaps obviate the necessity of the railway, which, however, has been added as a 
contingency to the abstract, in case it should be deemed advisable. The 16wer dock is 
intended to form the export, and the upper the import dock ; thus vessels will pass in at the 
Sankrall Lock, and, passing through the connecting lock, will discharge at the upper dock, 
and re-entering the lower dock, will receive an outward cargo. The section of the dock is 
shewn on a large scale on the map ; 200 feet is the width proposed to be given, which provides 
for one row of vessels lying along the quay wall, g^iving them room to turn, and also allowing 
room £or the passage of two other vessels to and from each dock. Boats and small craft have 
their accommodation at thes hallow sides of the docks as before. The docks have thus the 
means of scour within themselves, which, as it is poured through a larger area of section, it is 
thought advisable to revet both sides. A turning basin is shewn at each end« 

The levels of the water in the locks and docks are to be preserved exactly as before, the 
floors being at the level of lowest low water, and the extra height kept up by two 80-horse 
lifting engines. Sheds for landing merchandise to the built along the deep sides of the 
docks, and other sheds as before on the opposite side. The same accommodation for residents 
to be provided as in Project Ist^ and a branch Custom House to be built within the enclosure 

wall. 

Water area of docks 62 acres. 

Enclosed area 190 „ 

Bailing, if necessary •..•... 20 „ 

Making 242 acres, or 726 bighas without the railway. 

,, 262 „ 786 M with „ 



PBOJECT No. 2. 

Detail of Wobxb. 



Excavation of 2 Locks, or Double Project No. 1, 2 X 720,000 
2 Basins, mm 2 X 8,479,320 

Docks 2 X 6A00 X 220 X aO 

Total EzcaVatioD 



= 1,440,000 
:tt 16,968,640 
sx 80,620,000 
. 98,918,640 oubio feet. 



I 
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Cost of locks in Abstract, as before — 

Circumference Avemg^e thickness. 

Masonry Basins . . . 2 X 1,630 X 7 X 40 = 856.800 

Docks . . . 2 X 6,000 x 8 X 40 = 3,840,000 

„ ... 2 X 6,000 X 6 X 30 = 1,800,000 

Revetment, Total Masonry 



6,496,800 cubic feet. 



Masonry floor to bottom of docks, 2 X 6,000 X 140 X 6 = 8,4CK),0<'0 „ 



Total Masonry 
Every other item the same as Project No. 1. 
Branch Custom House being the only addition. 



ABSTRACT No. 2 PROJECT. 

Two entrance locks and junction lock from office data . 
98,918,640 Cubic feet excavation . . . @ 4-8 per 1,000 feet . 
14,996,800 Ditto masonry . . . . @ 15 per 100 feet . 

Quay sheds, as before . . . • , 
Outer sheds, ditto ..... 

Superintendent's house .... 

Police stations ..... 

Two 80-hor8e power engines complete, as before 
Accommodation for 5,000 persons 
25 Cranes ....... 

Mooring posts, rings, and fenders 
Purchase of 726 bighas, @ 656 per bigha 
Boundaiy wall ..... 

Buildings for Branch Custom Mouse Office. 
Godowns, import and export .... 

Without Railway, Total 



Contingency of Railway, 7| miles ..... 

20 Bighas land, @ 650 

Sheds, &c., for stores and repairs ..... 

Total Company's Rupees 

If the masonry of the floor is omitted, a deduction may be 
effected of — 

8,400,000 Cubic feet, or Rupees 

Less piling to front of revetments — 
15,000 Running feet of sheet piling ...... 

Company's Rupees 



. 14,896 800 



i» 



»t 



f) 



^ a. p. 

4,00,000 

4,45,131 

22,34,520 



R a, p. 

6,52,500 

13,000 

20,000 

6,85,500 



12,60,000 

3,72,000 
8,88,000 



Becapitu lation. 

Total amount of docks, with culvert from Tolly's Nullah .... 

Ditto ditto ditto ditto from Garden Reach ..... 

Ditto ditto ditto, without ditto, the means of scour being limited to the docks 

themselves 



R 



a* p. 



30,79,651 
6,35.064 

5,31,996 

10,000 

5,000 

1,50.000 

1,00,000 

60,000 

10,000 

4,71,900 

1,37,540 



























2,00,000 

53,81,151 0- 

R a. p. 



70,49,755 
64,65,730 

41,55,730 



Total amount of reveted and masonry floor docks, without Railway, Rupees . 63,71,151 

Total amount of ditto, with Railway ........ 60,56,651 

Total amount of ditto, with only reveted sides, without Railway . . . 44,83,161 

Total amount of ditto, with only reveted sides and with ditto .... 61,68,661 

H. GOODWYN, Captain, 

Engineers, 



GENERAL DEPARTMENT. 

Project and Estimate for the formation of Wet Docks for the Port of Calcutta at Kidderpore, 

Fort William, 1st January 1846. 

SPECIFICATION. 

The above-detailed projects for the formation of the wet docks were proposed to be con- 
structed at Akra, under the impression that the ground and property at Kidderpore would be 
so expensive as to be beyond the outlay contemplated ; the Committee, however, being anxious 
to lay before Government the various positions in which the docks could be advantageously 
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framed^ have^ with sanction, caused the survey and valuation of the property at Kidderpore to 
be made^ and finding that the result was favourable^ herewith annex what they consider the 
most eligil)le project for the undertaking. 

Tho yellow colour on the drawing shews the position and extent of the proposed docks, 
which (unlike those at Akra) are to afford wharfage on both sides, and are to be 240 feet wide, 
in consequence of the length being, from the nature of the ground, less than the Akra docks. 
The basin will be found at the west end of the docks, connected with the river by an entrance 
lock through Mr. Garstin^s estate, whilst a cast-iron swivel bridge will keep open the com- 
munication of the Garden Reach Road. 

At the east end will be an entrance lock for boats only, which, entering by Tolly^s Nullah, 
can pass into either dock. The space between the inner wharves of the two docks will be 
280 feet, laid out as shewn in the section on the drawing, — riz., by a double line of sheds at 
25 feet from the quay edge, the sheds being 50 feet wide, and 80 feet space between the sheds 
for the railway. 

At the western end, on the inner side, will be the terminus of the railway which is pro- 
posed to be canied thence, between the docks to the Custom House at Calcutta, in the form 
shewn by the curved yellow line, and being in length Si miles. 

As before, the necessary steam power for keeping up the level of the water and effecting 
a scour will be provided, a Superintendent's and police stations, store-rooms, repair sheds 
for railway, accommodation for 5,000 men (crews), and the enclosure wall with its gates, &c. 

The measurement and valuation of land proposed to be taken in for the docks is given 
in an accompanying document, but the amount included in estimate. 

Excavatwn-^ DETAIL. 

Basin . . 700 X 700 X 27 = 13,230,000 

Docks . . 2 X 3,000 X 280 X 27 = 45,360,000 

Locks . . 1,200 X 100 X 27 = 32,400.000 

900 X 60 X 27 = 1,458,000 

. 2 X 300 X 100 X 27 = 1,620,000 






Total Excavation . 9,4068,000 

Basin . .4x600x 7x40= 672,000 

Docks . . 4 X 3,000 X 7 X 40 = 3,360,000 

Locks . .2x900x 7X40= 604,000 

2x300x 7X40= 168,000 

900 X 60 X 6 = 326,000 

800 X 30 X 6 = 54,000 



n 

$3 



Total Masonry . 5,083,000 cubic feet 

ABSTRACT. 

M a, p. 

Entrance Locks and 2 Janction Tiocks .... 3,40,000 

94,068,000 Feet Excavation . . @ 4-8 per 1,000 feet . . 4.23,306 

5^)83,000 Cubic feet Masonry . @ 16 per 100 feet . . 8,13,280 J? a. p. 

15,66,586 

Boat Lock 1,50,000 

Levelling and cleaning bottom 25,000 

2 Coffer Dams 1,50,000 

Bridge over NuUah 30,000 

Swing Bridge over road . . . 1,00,000 

Central Sheds 6,30.000 

Outer Sheds 6,00,000 

Superintendent's House . . . , 10,000 

Engine and Store Sheds ..'...*.... 70,000 

Police Stations 6,000 

Steam Engines . ' 1,00,000 

Accommodation for 5,000 persons 1,00,000 

3i Miles Railway. @ 90,000 3,15,000 

Cranes 60,000 

Mooring Posts, Ac 10,000 

Land, as per valuation 6,79,000 

Boundary Wall and Gates 80,000 

Grand Total Company's Rupees . 45,70,586 

H. GOODWTN, Captain, 

Enffineeri. 
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Appendix B. 



E. 

F. 



*H. 
•I. 

J. 
*K. 
*L. 

M. 

N. 

0. 

P. 



a. 



Estimated Valuation o Ground and Messuages in the Neighbourhood of Kidderpore and Garden Reach as 

per annexed Charts under date 5th October 1845. By order of Colonel Irvine. 

A. Property of l^aboo Madob Dutt, occupied by 

Captain Engledue ..... 

*B. Property of Mr. Wood ..... 

*G. Ditto Motee Jheel .... 

C. Property occupied by Mr, Gladstone, including 

pucka buildingd ..... 

D. Property of W. Prinsep, Esq., occupied by A. 

Mackenzie, Esq., Secretary to tbe General 
India Steam Navigation Company, including 
all pucka erections ..... 



^ a. 

47,000 

25,000 

30,000 









36,000 



1,15.000 



Intervening space, please to take notice, is the 
property of the Honounible Company. Major 
Irvine, of course, can affix the valuation paid 
for the ground and different erections and 



messuages thereon 



Property in the possession of Mr. Charles Reid. 

Building in a state of dilapidation . , 

Property of Mr. Teil, Tanning Works, with 

pucka messuages, tank, and other apparatus 



for tanning 



Property of Mr. Steuart • 

Ditto Messrs. Gisborne and Co 

Ditto Ramtonoo Sircar . 

Ditto Mr. Hamilton 

Ditto CoUysunker Ghosal • 

Ditto Mr. Gills . 

Ditto Prince Easin 

Ditto ditto 

Ditto ditto 

Ditto Rhja Suttchurn Ghosal 
No. 1, 22 bij^has 13 cottas of ground 



tNo. 2, 101 ditto 6 



No. 3. 31 ditto 15 



No. 4, 115 ditto 14 



ditto 

ditto, with 

pucka buildings . 
ditto, with 

buildings 



No. 
No. 

No. 

No. 
No. 



o, 
6, 

7, 

8, 
9, 



^4 

7 

37 

50 
99 



JNo. 10, 52 

No. 11, 23 

No. 12, 24 

No. 13, 12 

§No. 14, 75 



ditto 
ditto 
ditto 

ditto 
ditto 
ditto 
ditto 
ditto 
ditto 
ditto 



10 
11 

16 

13 

16 

18 

8 

4 

2 

12 



ditto, 
ditto, 

ditto, 

ditto, 
di-tto, 
ditto, 
ditto, 
ditto, 
ditto, 
ditto, 



ditto 
ditto 

ditto 

ditto 
ditto 
ditto 
ditto 
ditto 
ditto 
ditto 



32,000 



95,000 

15,000 

13,000 

30,000 

12,000 

20,000 

6,000 

13,000 

13,CX)0 

13,000 

15,000 

40,000 

l,25,aX) 



75,000 

1,40,000 

1,35,000 

15,000 

57,600 

31,000 

85,000 

45,000 

20,000 

25,000 

6,000 O 

37,000 



2,53.000 



1,27,000 



1,93,0<X) 



4,22,600 



2,49,000 



Total Company's Rupees 



13,66,600 
13,66,600 



Calcutta ; 
24th November 1845. 



BURN AND CO. 



mm , 

♦ Only a small portion of the gronnds included in the above valuation are actually required for the docki — 
those that are marked with an asterisk ; and where the whole quantity of any parcel of land and premises is not 
wanted, the proportion to be taken in for the dock is stated below. 

t Of this portion 4 bighas are required. 

t Of this parcel only i required. 

S Of this parcel only | required. 
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Appendix C. 

» LETTfiB OF GOYERNliBNT AOKNOWLEDQING THfi RECEIPT OF THE COMMITTEE'S 

REPORT. 

From CBCit. BbabOn, £&(][., Under-Secretary to the Government ef Bengal, to the Wet Dock Committee,-*' 

No* 1197, dated Fort William, ihe 13th May 1846. 

GENtLBM»N, — I afti directed to acknowledge the receipt of your Secretary's letter No. 40, 
dated the 4th instant^ sabmitting yoar final report on the con^ruction of wet dockft in 
connection with the port of Calcutta, and to convey to you the thanks of the Deputy Governor 
of Bengal for yoar Jealous and well-directed laboars on behalf of this important pnblic object, 
as well as for the body of valuable information you have collected, and the able manner in Which 
you have set forth the practicability of the undertaking and the best method of accomplish* 

ing it. 

'%, His Honor approves generally of your suggestions, and will be prepared hereafter^ 
should it be found practicable, to recommend^ for the consideration of the Supreme Govern- 
ment, the outline of a plan for securing to the port of Calcutta the important advantages of 
export and imix)rt docks by means of a joint-stock company, of which the Government will, 
if necessary, become a considerable shareholder. 

8. It will, however, be proper, in the first instance, to ascertain how far the community 
may be disposed to view the subject in a favourable light, and whether the estimated returns 
are considered sufficiently .sure and remunerative to tempt persons of capital and credit to 
or<^anise and take shares in the proposed company, with a view to direct pi*ofi table investment, 
as well as to the indirect advantage arising from the economy which the existence of wet 
docks is calculated to introduce into the mercantile and shipping transactions of the port. 

4. With this view His Honor thinks it desirable that you should print your report, 
and such parts of the proceedings as you may consider necessary^ to place the public in posses* 
sion of the facts upon which your recommendations are founded. The opportunity may also 
be taken of making known the desire of Government to encourage the work, and the satisfac- 
tion it will afford His Honor to learn that a sufficient number of influential and wealthy 
members of the mercantile and moneyed community are disposed to associate for the purpose 
of carrying it out. Prom such a body the Deputy Governor will gladly receive proposals for 
forminc' a company either in the manner suggested, or on any other footing that on further 
consideration may be pt-ef erred. 

5« The several enclosures of your letter are herewith returned. 



SUPPLEMENT TO THE REPORT. 

After the report had been submitted to Goverament, one of the members of the Com- 
mittee suggested that public confidence in the success of the undertaking might be greatly 
increased by obtaining the opinion of Mr. Simms upon the plan recommended for adoption 
either as it stood, or with any modifications that his talents and experience might suggest. 
An application was in consequence made to Government to associate Mr. Simms with the 
Committee, for the purpose of revising the report and recording his judgment on it, and upon 
the plan approved of by them. Mr. Simms was accordingly, by order of Government, associ- 
ated with the Committee, and the report and plans having been submitted to him, the follow- 
ing proceedings resulted from this arrangement :— 

From F. W. SiMics, Esq., Consultinjj Engineer to the Government of India, to the Secretary to the Wet Dock 

Committee,— dated 6th July 1846. 

Having examined the proposed report on the practicability of providing Calcutta with 
wet docks capable of containing a part, or the whole, of the 'shipping frequenting the port 
drawn up by the Committee previous to my being appointed a member thereof, I beg to 
observe that I quite concur in everything therein set forth, with one exception only, and that 
is parai^raph 28, wherein it is recommended that the railway to connect the docks with the 
city be constructed upon the atmospheric principle, as being 'Mess expensive, and not liable 
to some of the objections urged against a railway worked by locomotive engines so near a 

city.'' 

I consider it would be advisable to leave undefined the kind of railway that may hereafter 

be adopted — first, because the atmospheric system is still a debatable subject, and the Croydon 
line which is the most extensive experiment that has yet been tried, has not, up to this time, 
furnished indisputable data to reasgn from; their engines have perpetually given way 

cl 
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some where or other; they have, however, succeeded in getting a greater vacuum along 4 J miles 
than was ever got on the Dalkey line of H miles ; and although such is the fact, pumping air 
is found to be not nearly so simple an afFair as it appeared to be at first sight, and the strain 
upon the machinery is very irregular. And although 1 have no doubt that the diflSculties will 
ultimately be overcome, yet it would be by a series of gradual improvements that will occupy 
a long time ; secondly, I consider that the railway being formed upon the present surface of 
the ground, or nearly so, will cross all the existing roads upon a level, which will be attended 
with a greater amount of danger in the atmospheric than in the locomotive railway. 

I would suggest that the sum named in the estimate for the construction of the railway 
be left as it now stands, because the difference in the cost of an atmospheric single line and a 
locomotive double line of railway is but nominal, the earth and masonry works being the same 
in the two cases. 

I propose, therefore, that the word " Railway '' alone be used, without reference to its 
being atmospheric or otherwise ; with the rest of the report I see no reason to dissent. 

This communication having been forwarded to the President, Lieutenant-Colonel Forbes 
the following correspondence between this oflBcer and Mr. Simms ensued ; — 

From LiEUTENAUT-CoLONEL W. N. FoBBES, to F. W. Simms, Esq.,— dated 16th July 1846. 

My dear Mr. Simms, — Mr. Sutherland has sent me your official letter respecting" the 
wet docks, and from it (as previously from Mr. Murray Gladstone) I was glad to learn that 
with the exception of the short Hue of atmospheric railway, you quite concur in the report. 
lu sending me the letter, Mr. Sutherland (as Secretary to the Committee) remarks, what 
assuredly is true, that " as the report is all printed off, we cannot alter it now; ''but 
he observes — *' We can add in a supplementary report that, at the suggestion of the 
Committee, you were associated with them after the * report ' (repeatedly called for) had 
been submifted, for the purpose of their having the benefit of your judgment, ''&c. ; nnd 
this being the case, your letter, which is rendered still more valuable by the opinion it contains 
regarding the atmospheric system, will appear as the most material part of the additional 
report. 

Having been the party who, amongst a choice of difficulties, brought to the consideration 
of the Committee the atmospheric plan. of propulsion for the segment of railway alluded to 
without any particular admiration of the system or any partiality for its present details 
more especially its long slobbery valve (which, however, in this country would hardly require 
*• hot-ironing ''), and certainly without any expectation of seeing the plan in its present form 
successfully applied to other than short lines, it will afford me much pleasure to concur with 
them in bringing your opinion prominently to notice in the additional report " for the guidance 
of the parties desirous of constructing the docks,'^ and who assuredly will be guided by it, 
should some very great improvement of the air-pumping system (as, for instance, getting rid of 
the long valve) not have, intermediately, been successfully introduced. Although, for brevity's 
sake, the report contained no explanation of the manner in which the Fori, Esplanade, and 
other roads could be crossed by the railway, I had not mentally disregarded this important 
matter, and, with reference to it, I have to bring to mind that the lower side of any arch carry- 
ing the railway across Tolly's Nullah fniist be at least 15 feet above the highest tide level of 
this great thoroughfare line of inland navigation ; further, that as during the season of 
inundation this water level is not much below the level of the Nullah's banks, the platform 
of the bridge bearing the railway must have even a greater elevation above the plain formin<>' 
the Fort Esplanade. It must, moreover, be remembered that on 07ie side of the Nullah the 
road leading from the Kidderpore Suspension Bridge to the Government Dry Docks, and on 
the other side of the Nullah the road leading from the same bridge to the Cooly Bazar and 
Fort, lie so near the Nullah's banks that all three (r/gr., the Nullah and these two roads) must 
be crossed by the railway on arches of nearly the same height. Nor, as materially affecting 
expense, and as the means of overcoming objections to carrying the railway across the streets 
and near the houses situated between the Esplanade and the Custom House, was it overlooked 
that this portion of the line might possibly also require to be kept on such an elevated level as 
would admit of its passing over the streets on archways ; it being believed that thus constructed 
the *^ o-odowns " (or warehouses) removed to make room for the railwuj/ could be replaced by 
others necessarily substantially casemated, and which, whils adapted for supporling it, would 
(from the very circumstance of their proximity to it) yield comparatively high rent. These 
contingencies, apparently involving the necessity of having the railway line elevated at both 
ends, additionally induced me to believe that it would not have been inexpedient to have the 
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line cenincally so elevated as to have enabled similar archways to have been employed as the 
means of crossing the three roads entering the Fortj and which are already depressed 7^ feet 
below the crest of the glacis. 

By sach archway crossings all possibility of collision between the railway trains and 
ordinary carriages, passengers, and cattle (the latter at most seasons countless on the Espla- 
nade) would have been prevented; but as such a mode of construction would have rendered it 
indispensable either to have had recourse to the expensive expedient of keeping the entire line 
elevated, and thereby level, or to the simpler and cheaper one of leaving its longitudinal profile 
in an undulating form, the latter consideration, and the impression that on so short an up-and* 
down line common locomotives would be unable to acquire or maintain desirable speed, first 
led to my thinking of the afmospieric system^ which, from the representations of the ^' Report 
of the Committee of the House of Commons,'' the Amissions of Stephenson, Barlow, Sir 
Frederick Smith, &c., and the recorded opinions of Brunell, Cubitt, VignoUes, &c. (all well 
known to you), I had reason to believe, would be found especially adapted for a short line situ- 
ated near to, and partly in, a city, and otherwise affected as described. Located as adverted to 
the adoption of a plan obviously involving no such dispersion of ashes, cinders, sparks, steam, 
and smoke as locomotives are subject to, and of one which is generally admitted to be, for eiort 
distances, comparatively speedy, silent, and safe, would (had other considerations been equally 
in its favour) certainly have been advisable. Yet, observing that in the April reports of the 
Croydon atmospheric line t^ was then represented as working irregularly; as, further, that on 
occasion of some accidental stoppage of one of its trains, Sir Francis Head, a retarded passenger, 
attempt-ed to explain the fact by the assumption that the ^^ Atmospheric had fainted away/' 
I confess, even the far more favourable reports of it, and of the progress of the South Devon 
line for the month of May (received by the last mail), have by no means reconciled me to its 
endless valve (which I also know is not the greatest practicable objection to the plan), far 
leas to defending its possible but hitherto undeveloped capabilities, so fairly alluded to by you, 
in opposition to your opinion that it is a» system not as yet— even for short lines— ripe for 
adoption. 

Previous to taking leave of the subject, I may mention that the circumstance of my 
having coined during the last fifteen years upwards of 723,000,000 pieces of money by 
atmospheric-propelled machinery, necessarily impresses me with the belief that the principle 
does admit of beneficial practical application ; and it is but fair I should acknowledge that, by 
the application of such modifications as experience indicates to adapt it for the climate, I am 
convinced that there is no description of apparatus that could in this country be worked with 
less tear and wear than that seeoudarily actuated by tie atmosphere. 

So far, however, as our (Mint) experience goes, they will find it advantageous to work 
such air-pumped lines with comparatively a low vacuum, and with a large road pipe, so pro- 
vided with regulating valves as to be unable to get out of order ; nor is it unworthy of note 
that when we have in our main close-topped vacuum pipe only such a vacuum as is indicated 
by 7 inches of mercury, the detached travelling pistons rush into it with such almost invisible 
velocity as would apparently be sufficient for any locomotive purpose. 

Amongst circumstances which inclined me to recommend the short atmospheric railway, 
it here occurs to me that I have omitted to mention there being already provided, by the plan 
of the wet docks, such ample engine power as by a little arrangement could easily have been 
applied to pumping the railway pipe vacuum ; and 1 had, moreover, in recollection that there 
was now at the opposite end of the line {viz., at Chandpaul Ohaut) a water-pumping engine 
that, with the present small aqueducts, only requires to be kept at work for a few hours of 
each day for a few months of each year, and which might expediently have been superseded by 
one of greater power, efficiently adapted for the supply of large and extended town aqueducts, 
and which, by being worked at night, would amply have effected this object, while leavinc^ 
during the day its total power available for air-pumping or railway purposes. It moreover 
occurred to me that by the line of the niilway a water-supply pipe might have been conveyed 
into the Fort, a locality in which the provision of good drinkiftg water is at present very im- 
perfect, and in which water is additionally required for many purposes (scouring the drains, 
baths, &.C.) known, especially in the climate of Bengal, to be conducive to health and longevity. 

The length of this letter, and mere allusion to the octtiinb of such a ?lan, sufficiently 
prove that the attempt to have minutely detailed it would have occupied more space than 
the limits of a preliminary report would have admitted of ; neither did it fail to occur to me 
that even if I could have spared time for making the requisite illustrative drawings, it would 
have been highly unprofe:«ional to have takeu out of the bands of the Wet Dock Compaoys 
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engineer the pleasure of prepaiing workin;^ plana and specifications according to the knowledge 
necessarily solely appertaining to himself, of what he best could execute. 

Having reverted j;o the atmospheric system, your anticipations respecting its ultimate per* 
fectibility induce me to state that, seeing daily proofs of the successful reduction to practice of 
\he electro-mfignetic power (on a plan invented by Dr. W. B. O'Shanghnessy) tends materially 
to strengthen my conviction that the attempts now making to apply it to the vacuum railway 
will eventaallv succeed. 

Nor does the reflection that it has pleased Providence to employ this omnipresent power 
(the antagonist, yet cousin-german of gravity) for keeping in motion, and in order, the orbs 
of the universe, appear at variance with the probability that man may some day be permitted 
to apply it to propelling ships by sea and carriages by land. 

Be this as it may, the intermediate step of resorting to magnetic agency as the medium of 
connection between the atmospheric travelling piston and the train would be an important one, 
inasmuch as it would ensure the dismissal of the abominable long valve, and thereby render 
available the power now lost by the leakiness of the longitudinal cylinder. 

Fully prepared to coincide with you in the ojnnion that for present purposes it is not ex- 
pedient to depend on future (however certain) engineering improvements, the conviction neces- 
sarily lowers the argument from mechanical transcendentalism to the Fort Esplanade. 

Encroaching in any way, as for instance by railway, on the ground constituting the Es- 
planade of Fort William, is on many accounts objectionable. Being, ia the JirH place y the only 
area in the vicinity of the city sufficiently cleared of trees, jungle, water, vegetation, cultiva- 
tion, &c., to afford the inhabitants a chance of obtaining unvitiated air, it has proverbially, and 
deservedly y obtained the designation of the " Lungs of (Calcutta." 

2udly. — With a view to keei)ing besieging enemies at a distance, and to securing for them 
the benefit of all the guns on the rampurts, it was originally directed (and the order has often 
been repeated) that no sort of structure should be permitted to be raised within the range of 
the Fort artillery. 

3rdly, — Although the Government House, the Supreme Court, the Great Jail, and the build- 
ing's (low and easily demolished) at Cooly Bazar, are the principal exceptions to this rule, it 
was so strictly enforced in the time of the Marquis of Hastings that, after the foundations of 
the Scotch '* Kirk" had been opened (inadvertently of course) within the prescribed limits, it 
was deemed necessary to have the building removed to Tank Square. It, however, in tliis cixse 
curiously happened that just before the rule had been remembered, it had been discovered that 
the fouridaUons at the site granted were excessireli/ bad, 

4thly, — For one or other of these reasons the Calcutta community, the military authorities 
of the Fort, and the Home and Local Governments, have ever expressed the strongest desire 
to have the Esplanade carefully preserved ; and if this assertion admitted of doubt, the pr«>of of 
it would be found in the fact that it was deemed requisite to exeliide the Bishop's Cathedral 
from the precincts rendered, in military acceptation, sacred by the fire of the Fort guns, and in 
consequence it may be observed the church referred to now occupies a position far more praise- 
worthy in a military than in an ecclesiastical point of view — this inasmuch as having subsided 
to a state of perfect security in a swamp ; it is protected iu front by an impassable collection of 
waters strengthened on the leftjUnk by the Great Jail, on the rujht by the formidable fives 

Court. 

Of these obje'.*tions, the military ones might be got over by the consideration of the fact 
that iu a sie^^e the railway would enable the Fort to launch out right and left such heavy 
batteries as by subjecting an enemy to simultaneous attacks in front, flank, and rear, would 
necessarily o-reatlv embarrass him — an object that indeed would be facilitated by carrying- the 
line of railway throuirh one of the outworks, as thus conducted it would afford the garrison the 
means of placing the guns on the platform-train carriages under cover. 

Yet assumino* the question concerning the Fort and its enemies to be thus disposed of, it 
remains to be noticed that although, in a philosophical point of view, locomotive engines and 
trains are the most beautiful of all uncreated things, there are few of the inhabitants of Cal- 
cutta, and none of its quadrupeds, who are accustomed to their transitory appearances and in- 
describable noises; further that, as these might primarily lead to fatal accidents, and ultimately 
to the abandonment by the lieges of their healthful Esplanade drives, — this unless they 
would take kindly to riding on the railway trains,— it would be well to avoid originating- a 
clamour based on the conviction that the city already possesses nuisance enough, and that it 
would be cruel to add to their number. It must, moreover, be obvious that it would be desirable 
to avoid bringing railway trains so near to the Government House, and to the principal Gov- 
ernment offices, as would be the case by the line the plans at present indicate. Now, assuming 
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that tbera must beabmuch Custom House at tbeterminu8 of the Inland Grand Trunk Railway 
as well as the wet docks^ and that it would be as expedient to have the one as the other con* 
neeted with the General Custom House^ it occurs to me that this object, and the still more 
important one of uniting the wet docks with the terminus, might be effected by a line 
passing considerably to the eastward of the Esplanade, and which, running as nearly as pos- 
sible rectilinearly from the one to the other, could have a short intermediate branch uniting 
each with the General Custom House, as well as with the great native bazara and the prin- 
cipal European commercial establishments. Such a line could, »/rf<?*tVtf^, be made coincident 
in direction with that of a main sewerage tunnel, adapted for enforcing the efficient drainage 
of Calcutta ; and as it would be difficult, if not impossible, to obtain a site/br the railway 
witliout includinj^ space enough ybr the tunnel, the arrangement would apparently be conducive 
to the economical accomplishment of bof.h» 

As affecting this point, it requires to be noticed that in Bengal no description of road can 
be kept dry without having alongside of it drains or excavatione of such sectional area as to 
afford the material for embanking it ; and it may also be observed that these excavations are 
usually either so deep as to become in the rains water-courses speedily ruinous to the road, or 
so broad as to form long shallow lakes-'^necessarily occupying (at great first cost for ground) a 
large surface of land. 

In passing through a town, the costliness of the latter mode of construction would render 
its adoption impracticable, and in consequence it does not appear unreasonable to suppose that 
both the earth required for raising the railway and the means of preserving its dryness and 
solidity, might most cheaply be afforded by some such arched excavation, or tunnel, as has now 
been adverted to. 

Should the matters thus mentioned, more especially those relating to the Terminus, Custom 
House, and Jf^et- Dock line, appear to vou worthy of consideration, I should be much obliged 
by your letting me know your conclusions respecting them. 

Having had considerable experience in the way of raising heavy works on bottomless allu- 
vion, or on Bengal (alias the vfovQi ipos^\h\e) foundations, I have no hesitation in affirming* that 
for either docks or railways theif may be rendered perfectly trustworthy. I have also (within 
reasonable limits) very great confidence in iron-tied masses of masonry composed of well-burned 
brick-earth such as, throughout India, is almost everywhere met with — a subject that was first 
brought to my notice by the late Lieutenant-Colonel Lockett,who having produced some bitumen- 
coated bricks affirmed to have been found in the ruins of Babel, wished me thereby to state 
the possible height of its ancient tower-»-an enquiry that a Scotchman naturally answeicd by 
donditional interrogatories solely serving to express that it was a question not to be asked. It, 
however, appeared to me that the bricks referred to, and said at least to have been brought from 
the ruins of the temple of Belus, were not calculated to carry a greater weight than those oc- 
casionally manufactured in Bengal ; take, for instance, those which were employed in buildino- 
the walls and works of the old Fort containing the celebrated " Black Bole," and which, when 
removed to make room for the present Custom House, were found to be composed of brick- 
work so nearly resembling granite in solidity and iron in hardness, that (mining not being 
allowed) it could only be sub-divided by steel-headed battering rams. 

Possibly, under all the circumstances of the case immediately in question, it would be as 
well to leave the precise line of the wet-dock portion of railway for future consideration ; and 
if you and the Committee are of this opinion, the conciseness of our supplemental report may 
form a desirable contrast with the length of this epistle. 



From F. W. Simms, Esq., Consulting Engineer to the H. E. C, to LiBnT^.Cdr.. W. N. Fobbes, Encrineer,— 

dated Chinsurab, 20th July 1846. 

My dear CoLONBii F0B3B8,'-^I havc received your long but interesting letter concerning 
the wet docks and atmospherio railway, which subject you had evidently well considered. 
There is no doubt of the practicability of the scheme in either form (atmospheric or locomotive); 
but, as you observe in your last paragraph, it idHI be best to leave these details at present un» 
determined, as He railway will not be required until the docks are ready for the shipping. Your 
proposal to *add a short supplemental paper to the report is the best thing that can be done as 
the case now stands. 
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When we meet I shall have much pleasure in talking over the whole subject of your letter 
which is both interesting and important. 

The whole of these papers having been considered by the Committee, they concur in the 
suggestion of Mr. Simms, and recommend that the kind of railway to be constructed from the 
docks to town be left undetermined (and consequently the line) until the construction of 
them is so far advanced that they can be completed by the time the railway is finished. 

Experience recently acquired (partly at Mr. James Mackenzie's new docks at Howrah) 
enables the Committee to state their belief that it will be found practicable to lay the sills of the 
entrance gates of tlie wet docks 9 feet below the level of the low water of the lowest sprinjj 
tides — an arrangement which will be attended by the advantage of allowing ships to enter or 
leave the docks several hours before, or several hours after, high water. 

W. N. FORBES, Jjieut.'Col., Engineers, Preaident. 

T. E. ROGERS, /. N,, Offg. Supdt. Marine, 

H. GOODWYN, Captain, Engineei'9, 

J. BECK WITH, "\ \ Original Meml/trs. 

J. McKILLIGJN, > AJerciants and Jgenls, 

M. GLADSTONE,J 

F. W. SIMMS, ConsuHing Engineer to the II. E. C. 

(Appointed after the original report was submitted.) 

JAS. SUTHERLAND, Secretarif. 



Eeport upon the project of the Calcutta and Diamond Harbour Railway and 

Dock Company. 



From F. W. Simmp, Esq., Consulting Engineer to the Govt, of India and Director of the Railway Department, 
to G. A. BusHBY, Esq., Secretary to the Govt, of India, — dated Calcutta, 21st January 1847. 

I beg to submit the following report upon the project of the C'alcutta and Diamond 
Harbour Railway and Dock Company, for constiuctiug a line of railway from Calcutta to 
Diamond Harbour, with warehouses, buildings, and docks there, the proposed capital of the 
Company being one million sterling, to be raised in 50,000 shares of £20 each. 

S. I have visited the locality for the purpose of examination, in company with C. R. 
Prinsep, Esq., the Chairman of the Provisional Committee in India of the said Company, 
from whom I have received information respecting the project in question. 

8. The object of the Company is the construction of suitable docks for the reception of all 
the large class of shipping that frequents the port of Calcutta, and of a railway along the 
present line of public road to facilitate the transit of persons and merchandise between the said 
docks and the city of Calcutta, 

4. No definite plan for the docks appears to be at present determined upon by the Com- 
pany, but they express themselves satisfied of the feasibility of constructing them upon^ny plan 
that may be required or approved of by Government. The site they have chosen lies between 
the termination of the road to Calcutta on the bank of the Hooghly and the Hadji pore Creek. 
It is also proposed to employ the creek in connection with the docks by constructing a dam or 
an entrance lock near its mouth. 

5. The railway is proposed to be constructed along the present highway, which the 
Company will render sufficiently wide for that purpose, and also for a highway for the transit 
of hackeries. In doing this, they will excavate a canal on one side of the road, for the purpose 
of widening the embankment, and this canal, which, while it answers the purpose of drainage 
will serve for lighters of small draft to pass up from that district of country into Tolly's Nullah 
with the weightier freight from the docks, as iron castings, guns, &c., and also rice, firewood, 
and other produce from that district of country. The Company require that the Government 
will give the present road and all land necessary for their several objects, free of cost, and also 
power to levy a suitable toll on boats using the roadside canal. 

* Lieut.-Col. IrTine, C* B., a member, embarked for England in the Frecnnor the daj after he signed the report. 
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6. In forming a judgment on the proposed sebeme, I must consider the eonstruction of 
the docks as its main feature, and the railway as subordinate thereto, for it will doubtless be 
dependent thereupon for its traffic ; for simply considered as a railway between its termini^ I 
cannot imagine that it would succeed as a commercial speculation. 

7. And first it may be fisked, are docks at all necessary, or required, for the purposes of the 
commerce of the port of Calcutta ? and if so, which is the most eligible site for their <K)n8trac* 
tion ? 

8. The present accommodation for the shipping frequenting this port is in the Biver 
fiooghly, where they lie at anchor in the tideway opposite Fort William and the City of 
Calcutta : the extent of the accommodation is about 4j^ miles in length, averaging about 800 
yards in breadth, the largi^ ships anchorino^ only in one line about the middle of the chan<* 
nel. It will be evident that the ships are thus much exposed to danger from a variety of 
causes, and serious accidents and losses have occurred from storms, the violence of the '' bore, " 
fire, and other causes, which would all be obviated by a well-regulated docking establishment. 

9. During the time of the freshes, when the river is swollen by the waters from the in* 
tenor of the country, these waters in their downward passage meeting the spring tide 
produce a troublesome and inconvenient, if not dangerous, agitation or flurry in the waters, so 
much so that, as I am informed, it has been found necessary in some cases to cast ofE the 
steamers from the ships which they were towing. As a proof of the strength of these freshes, 
it frequently happens, when at their height in the months of August and September, that they 
prevent the tide advancing so high up the river as Calcutta, and according to the information I 
have received (from respectable authority) ships have at such times, before the introduction of 
steam towing>vessels, been detained as long as ten days off Garden Reach, without being able 
to get up to Calcutta. And in August 1840, the ship Gloucester, belonging to John Husband 
and Co., lay at Calcutta nearly a month without swinging once, but rode with her stern down 
the stream. 

10. Besides the liability to accidents to the shipping, very great opportunities exist and 
are made available for the plunder of merchandise, and fraud to an enormous and unknown 
extent. This is admitted by all parties, and on which account I believe that there are none 
who would not advocate the construction of docks as the only sure remedy for so great an evil. 
This system of plunder, or river piracy, is not peculiar to Calcutta ; it exists in all ports, and 
has only been subdued or annihilated by enclosing the ships, with their export and import 
cargoes, within lofty dock walls, allowing of ingress and egress only through certain well-guard- 
ed gateways. To such an extent was the system carried in London, that its prevention led to 
the construction of the first public docks at that port, and was the. chief argument adduced 
before Parliament to obtain the legislative sanction to that project. Some curious particulars 
relative to this fact I have inserted in Part V of Appendix B. 

11. In the report of the Wet-Dock Committee, dated 1st May 1846, the construction of 
wet docks for the port of Calcutta is strongly recommended upon satisfactory grounds, as in 
every respect beneficial to the trade of the port, the Government (or Custom House Depart- 
ment), and to the shipping interests. The site selected by the said Committee for the construc- 
tion of the docks was at Kidderpore, near to the present Dockyard of tbe Honourable Company. 

i£. Assuming, therefore, that docks are a desideratum to the port (a fact I am most 
strongly convinced of), the question to be determined is the most suitable site for their con- 
struction, whether it be at Eidderpore, as recommended by the Wet-Dock Committee, or Dia- 
mond Harbour, as proposed by the Company bearing that name. 

13. The situation of Diamond Harbour is 50 miles along the channel of the river from 
Calcutta (see Appendix A, Table I) and about 31 miles by land, whereas Kidderpore, where 
the Wet- Dock Committee proposed the construction of the docks, would require but 8( miles 
of railway to connect them with the city. In this respect, therefore, the Kidderpore Docks 
would have the advantage of being situated near the houses and offices of the mercantile 
community, and consequently would be more easily accessible than at Diamond Harbour ; but 
I apprehend that this is an advantage more apparent than real, inasmuch as it is seldom neces- 
sary for very immediate and unforeseen communication to take place between the merchant and 
the ship. A railway to Diamond Harbour would doubtless supply all that would be desirable 
under this head. 

14. The real advantage in regard to pecuniary considerations in the conveyance of mer- 
chandise between Calcutta and the docks that Kidderpore would have over Diamond Harbour 
for their site, would be the saving of the cost of transport over about 28i additional miles of 
railway, which, according to the rates now charged in England for such traffic, would amount to 
fom* shillings and nine pence per ion for the whole distance. 
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15. Against such an advantage must be set the additional cost to the shipowners arising 
from the longer time occupied by their ships in passing up and down the additional fifty miles 
of river^ and that of both a difiicult and dangerous navigation ; also the saving of so much of 
the Government charge for pilotage, and probably some small reduction m the rate of assur* 
ance^ owing to the dangers above Diamond Harbour being avoided. But upon this latter point 
I should lay but little stress^ as the greater diSSciilties lie at the Sandheads and the mouth of 
the river, as is evidenced by the fact that of 3U ships lost between the Sandheads and 
Calcutta, 26 were lost below Diamond Harbour, and 4 above that place (see Appendix A 
Table V). 

16. According to Table III of Appendix A, made from statements obtained through 
Captain Rogers, Acting Superintendent of Marine, from Captain Clapperton, Master Attendant 
and several members of the Pilot Service, the average saving in time to the ships would be df 
days, both in passing to and from Calcutta when the vessel is not towed by steam ; and when 
she has the benefit of a steam-vessel, would probably average throughout the year two days, or 
rather, two days' hire of the steam boat would, upon an average, have to be paid, because they 
charge half a day's hire extra for their returning : thus a ship of 1,300 tons pays fi:300 per 
diem for the steamer towing her, and HI 50 return hire for the trip, so that for 3 days 
between Calcutta and the sea the charge would be S1,0?0, or £105 sterling. 

17. Table IV, Appendix A, shews the number of ships that have entered and left the port 
of Calcutta each year since the renewal of the Honourable Company's Charter (1832-33) wiih 
their tonnage, and also the number of ships towed by steam and the number not so towed, by 
which it appears, of 7,235 arrivals to the present time, 1,082 were towed by steam and 6,153 were 
not towed, shewing that only about one seventh of the ships arriving availed themselves of the 
services of steam-vessels ; and of 7,216 departures, 1,697 were towed, and 5,518 not towed, 
shewing that less than one-fourth only used steam-vessels. Upon examination of the table, 
however, it appears that the use of steam towing-vessels is on the increase. 

18. The cost, therefore, to a ship of large burthen, say, for comparison with the report of 
the Wet-Dock Committee, 400 tons, and drawing from 17 to 18 feet of water, up to Calcutta,, 
beyond what the cost would be if she stopped at Diamond Harbour, would not be less than the 
following estimate : — 

For a Vessel towed hy Steam, 

R a, p. 

Expenses of ship for two days as given in Wet- Dock Committee's report, 

paragraph 31, per day R68 138 

Steam towing:, R300 per diem 60000 

Pilotoge 92 8 

Present to Pilot 100 

M oyapore duty, 1 anna per ton . . . . . . . . 25 

Kow-buat, 2 days atfilS per diem 26 

Total Co.'s Rupees . 981 8 

This upon 400 tons of cargo would give B£-7-l per ton, or about 4 shillings and 11 
>ence nearly. 

19. It has already been stated in paragraph 14 that the cost of conveying each ton of 
merchandise along the railroad from Diamond Harbour to Calcutta would be about four 
shillings and nine pence, and the above result shews that it now costs to reach Calcutta in 
a 400-ton ship four shillings and eleven pence. 

20. I will now take as an example a larger-class ship, namely, of 1,300 tons drawings 22 
feet of water, — the foregoing example beiug taken, as above stated, for the sake of comparison 
with that given by the Wet-Dock Committee : — 

Daily Expenses. 

R a. p. 

For wages, prorisions, Ac. ...... 260 

Interest on the value of block at 113,50,000 at 5 per cent. 48 

Depreciation on wear and tear at 10 per cent. . . 96 R a. p. 

Total per day . 394 X 2 days 788 

St-ara towing R300 per day, 2 days 600 

Fiiotage 147 8 

P.v^ent to Pilot 100 

M<^i}ap<'re duty, per ton 1 anna ........ 81 4 

Ro^v.boat, 2 days at E13 per diem 26 

Total Co.'s Rupees . 1,742 12 
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Thi9 divided by l^SOO for the cargo ia tons gives fil^6-l per toiij or aboat t shillings, 
sod 8 pence per toni the vesalt being iu favour of the dooks at Kidderpore^ as compared with 
thoee at Diamond Harboor^ of 13 pence per ton. This is an extreme case to cite> because th§ 
average o| the ships resorting to Calcutta lies between 400 and 700 tons. 

21» From the preceding calculatioa it would appear generally that ae respects the cost of 
delivering goods either by being landed at Diamond Harbour and then conveyed to Calcutta by 
mil, or taken the whole distance by ship^ upon an average of the various classes of shippingj 
thene would exist no material diff<»ence either in favour of the docks at Kidderpore or Dia- 
mond Hiurbour. The latter^ howeverj has the advantage of saving to a ship fifty miles of a 
difficult and dangerous navigation^ the whole being but little more than one hundred. And. 
furthermore, in all probability the shipowners would find it less necessary to use steam if their 
vessels stopped at Diamond Harbour than at preaent, the passage of the upper part of the 
river being avoided. 

£3, Table V of Appendix A eontains a statement of the vessels wrecked between 

Cakntta and the Sandheads from the year 1833 to 1846, whereby it appears that of 80 

vessels wrecked in that period, only 4 were lost above Diamond Harbour ; the rest below that 
place. 

28. TaUe VI, Appendix A, contains a statement of the number of ships that had 

grounded ia the river between the years 1835 and 1844. It appears from the abstract given 

at the end of the table that of 885 ships grounded ia that period, 553 were below Diamond 

Harbour, and 327 above that place, it not being ascertained where the remaining 5 grounded. 

Upon the examination of this abstract it will, however, be observed that the difEerence in the 

number of groundings above and below Diamond Harbour decrease in the latter years, and 

most likely arises from the increased use of steam towing- vessels since a reduction of full 26 

per cent, has been made in the towing charges, for there appears to be no reason to expect that 

the river itself is undergoing tmy improving changes. 

24. Tables V and VI sbew, what^ must be admitted by any one, that the navigation 
about Diamond Harbour, the whole distance to Calcutta, is both difficult and dangerous^ 
arising from the numerous shoals and sands which exist throughout, particularly those called 
the James and Mary, which are doubtless occasioned by the confluence of the Damooda and 
Boopnarian rivers with the Hooghly ; and if the shipping are to continue to pass up as high as 
Calcutta^ it would be desirable (if a few years more does not render it absolutely necessary 
to remove those obstructions to the free navigation of the river, if engineering skill can 
accomplish it. A suggestion for this object may not here be out of place. 

25. I have, from time to time, since my residence iu Calcutta, given this subject some 
consideration, feeling, as all must do, its desirableness, and various projects have occurred to me 
and been rejected upon further consideration. The dredging machine early came under 
review as one means of its accomplishment ; but I am free to confess that at present I antici* 
pate but little or uo success from this or any other remedy, so long as the cause of the shoal 
continues in action. But whilst recently engaged in the examination of the Rivers Damooda 
and Roopnarian as a n^ember of the Committee appointed to report upon the embankments of 
the rivers of Bengal, I observed that there appeared to be no great difficulty in turning the 
waters of the former river into the bed of the latter, at a point a few miles above the ferry 
crossing of the Midnapore road; and subsequently my esteemed friend Murray Gladstone, Esq., 
suggested t-o me that to dam up both those rivers and change their course would be a prac« 
ti^ mode of removing the cause of those dangerous shoals. 

26. The adoption of such a course would indeed be the removal of the cause, and thereby 
render that of the shoals a comparatively easy procedure, and I have no doubt that Nature 
would in a great degree engineer for herself, and require no great amount of assistance in 
doing what would then be required for the entire removal of the impediment. Before, how- 
ever, such a project could be pronounced to be practicable, it would be requisite to determine by 
an operation of levelling whether the water of the Damooda could be diverted as above sug^ 
gested, and the latter river with its increased volume of water into the TingorcoUy at a point 
a little south of Tumlook. 

27. The TingorcoUy Biver falls into the Hooghly nearly opposite to Mud Point; and 
lilthough it may be argued that the deposit from the three rivers being concentrated, might be 
productive of a dangerous and awkward shoal in this part of the river, yet from its breadth at 
this place, namely 5i miles, it is not to be expected that the navigation would experience any 
obstruction ; neither do I consider that it would materially affect the existing channel, called 
'^ Mud Point Channel,^' which is on the opposite side of the river to the embouchure of the 
TingorcoUy, and stretches from Kedgeree Point nearly to Silver Tree Obelisk. On the 
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contrary, I am of opinion that the o^reat deposition to be expected near the Tingorcolly shore 
would, by closing the present shallow and useless channels on that side, cause an increased 
volume of water to pass down the present main channel and thereby improve it. 

28. In even hinting at the proposition above set forth for tiirning the Damooda from its 
present embouchure, it must be remembered that in paragraph 45 of the report of the Committee 
above named, on the embankments of the Bengal rivers, it is strongly reoommended that the 
River Damooda be maintained in its present bed for the purposes to which it is at present 
mainly applied, namely, the conveyance of coal from the mines at Raneegunj to the City of 
Calcutta, it being with all its delects not badly adapted for that trade, which the turning of 
the course of the river, as suggested in the preceding paraj^raph, would wholly subvert. It 
would therefore be requisite to make provision for that traffic, unless the proposed railroad be 
made to the North-West Provinces through the Raneegunj district, which would at once do all 
that could be desired for the carriage of the coals. 

29. Provision, however, could be made for the traffic, independent of the railroad, either 
by making a lock in the dam that must be constructed for diverting the waters, whereby the 
ooaUboats could pass along the same route as present, or otherwise by rendering navigable what 
in my recent journeys I have taken to be an old course or branch of the River Damooda, that 
leaves the river some miles south of Burdwan, and appears to be nearly, if not quite, connected 
with the nullah or nullahs that terminate in the River Hooghly above the station bearing that 
name. In confirmation of this opinion I have since learned that Major Rennell in his Bengal 
Atlas calls the water-courses I speak of ^'Tbe old Damooda,^^ which he represents as 
terminating at'^Nia Serai.^' 

80. The carrying out of any such project as the foregoing would necessarily involve a 
large outlay of capital which must be defrayed either by the Government or by the parties 
interested in the improvement of the river above Diamond Harbour, should it be deemed 
desirable or become absolutely necessary to be done. Or else the expense would have to be 
borne jointly; the parties last named would be chiefly those connected with the wet dock 
at Calcutta^ if the scheme recommended by the Wet-Dock Committee be carried into execution • 

31. The fact of the site of the docks at London, and at many other ports, being close 
to their cities, may be adduced against the adoption of Diamond Harbour in this instance, but 
I am far from being sure that they should be taken as precedents for similarly locating such 
establishments elsewhere; for it must be borne in mind that so lately as 1828, when the last of 
those docks were completed, railways, except for mining and similar purposes, had never been 
applied, and the present locomotive engine with its high speed and great [>ower was also 
unknown at that time. The formation of the first of the great railways had only just been 
begun, and its success, either as an enj^ineering question or as a commercial enterprise, held by 
the well informed to be but chimerical. It would, therefore, be too much to say that if the docks 
at London had now for the first time to be constructed, advantage would not be taken of our 
present experience in railways to place them further down the river, probably as near to its month 
as circumstances would admit of, that the full effect of the tides in facilitating the arrival 
and departure of shipping might be obtained, and the interference with valuable property for 
the construction of the docks avoided. 

32. Against the site of Diamond Harbour it has been stated that it is a very unhealthy 
locality, and that great mortality existed amongst the crews of the Honoui*able Com pany^s ships 
when they lay at that place many years ago. I have therefore endeavoured to ascertain if it 
be a fact that the place is more than usually unhealthy ; and, if so, whether it arises from local 
causes that might be removed by efficient drainage or other requisite means, or from distant 
causes, as the jungly districts of the Soonderbunds, over which at present we could have no 
control. 

83. It appears, however, that whatever may have been in former years the state of the 
climate of the place, it is not now more unhealthy than other like localities in this part of 
Bengal. Mr. Childs, the intelligent Harbour Master at Diamond Harbour, informs me that 
neither spleen disease, ague, nor any other of the diseases incident to Bengal are prevalent; 
and that so far from the place appearing to be unhealthy, only one man of his establishment, 
consisting of about ei^Aty persons, had died during the last seven years; and that at the 
adjoining Custom House establishment none had died during the same interval. It is true 
that Mr. Childs^ establishment, with the exception of himself and family, are nearly all 
natives; but still it is good evidence in favour of the climate, as such a rate of mortality 

amongst the natives is extremely rare. i i i • 

34 If it therefore becomes a question how the locality came to be reputed unhealthy in 
ormer years io the seamen n-equenting the place, it should be first ascertained, if possible, 
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whether or not such was really the fact, or if more seamen died there than now die in the same 
time belonging to a similar number of ships lying in the river off Calcutta. This would be a 
difficult question to be answered^ from the absence of [>roper records^ but it is certainly a fact 
that a great number of seamen die annually at Calcutta at the present time. And in England 
I have repeatedly heard amongst medical men that ^' Calcutta was the most sickly port in the 
world for ships to go to.^' May not this arise in a great measure from the intemperate habits 
of the men themselves, rendered peculiarly dangerous by the Bengal sun^ and from their un* 
healthy occupation in stowing the cargoes into the holds of the ships, where they are breathing 
a heated and most noxious atmosphere ? Such causes are unconnected with the climate of the 
district, and may ha^e had much to do in occasioning the great mortality reported to have 
existed amongst the seamen at Diamond Harbour. 

35. To secure as much as possible the sanitary condition of any town that might gradually 
arise at Diamond Harbour in consequence of the establishment of the 4ocks> power should b^ 
given to competent parties to enforce a system of arrangement^ construction, and drainage 
that would ensure this object as far as the climate of Bengal will admit of. Calcutta itself 
was formerly muck more unhealthy than it is at the present day, and will become less iusalu-* 
brious in future years, as the improvements now in contemplation and proposed by His Honor 
the Deputy Governor of Bengal are gradually carried out, 

36. Having now described what appeared to be the leading points for consideration 
respecting the eligibility of the site as comp^,red with Eidderpore, the only remaining questions 
respect ing the docks affect its capabilities in an engineering point of view ; and first generally 
1 would say that in respect to its capabilities for such au engineerii^g operation, it is as well 
situated as any place in Bengal. The anchorage ground along its river front is unei(ception- 
able, with a most ample depth of water, and ^s safe as any reach in the riyer^ being sheltered 
from violence of the south-west monsoon by the opposite shore of the river, and from the 
north-east monsoon by the Diamond Harbour shore ; the trending of the reach near the east* 
ward of which Diamond Harbour is situated is west by north nearly, and the only other 
direction of wind that coald affect the anchorage would be south-south-east, neither of which 
prevail or are violent throughout the year. The ^' bore " in passing up fron^ the sea would have 
little or no more effect here than it has upon the shipping lying off Calcutta ; and, indeed, the 
effect of either the winds or of the bore might almost be omitted from consideration altogether, 
as the ships would never be at anchor in the river, except occasionally for short intervals at 
the time of ingress or egress from the docks. Th^ phj^qtious under this l^ead equally apply to 
docks in any part of the river^ 

87. If it be ultimately resolved to carry this scheme iuto execution, some previous careful 
consideration should be given to the selection of the best point for the situation of the entrance 
lock, that vessels getting out of harbour an4 desirous of ^ing to sea at once might not 
experience difficulty or delay during the prevailing south-west nionsoon* Diamond Harbour, 
or rather Hadjipore Creek, lies almost in a bight, and I am apprehensive, but ^m by uo n^eans 
oertfiin, that if the entrance locl^ be constructed pear that place, a strong wind from the south- 
west would interfere with the vessels getting clear of the entrance : but if the entrance be made 
somewhat higher up, vessels on leaving the harbour would at once get down on the larboard 
tack ; the bight being below them would give roonf for so doing. The opinions of nautical 
men would, however, settle this (question ; and there is abundant suitable space above the 
Hadjipore Creek for the purpose. A survey of the river and land exten4ing from Hospital 
Point above Diamond Harbour, to Chingoree Creek below that place, would be useful, if not 
necessary, in this part of the investigation. 

38. The Company propose converting Hadjipore Creek into a basin, as stated in paragraph 
4. Upon this point I have only to remi^rk that it is well suited for the purpose, as it contains 
a sufficient ^eptl^ of water, namely, 2^ fathoms, ^t a distance of ft mile or upwards from the 
river. 

89. In Appendix B will be found tables of the areas of water surface and extent of wharf 
accommodatign in the docks at the ports of London and Liverpoo.1 ; and Appendix C consists 
of a table of the leading dimensions of large sailing and steam ships, which is so much data 
required fpr consideration in planning of dpcks with their locks, &c., &c. 

40. At Diamond Harbour the rise of spring tides is about 18 feet, and neap tides 12 feet ; 
in some extraordinary tides it has risen 24 feet. At Calcutta the rise of springs is about 
15 feet. The time of high water at Dii^mond Hi^rbour ou full an4 change days is 1% o^olock } 
i^i Calcutlia it is about half p^^t 2. 
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41. As respects the nature of the soil and all other points connected with the subject, it is 
sufficient for present purposes to assume that the soil at Diamond Harbour is equally suitable 
for the purposes in question as Kidderpore, or any other part along the side of the river. 

42. The cost of construction of the requisite docks and warehouses, &c.j is also a subject 
of high importance, as concerns the parties proposing to carry out the work. They, however, 
as before observed, have no definite plan^ and consequently no estimate; but they ouote a plan, 
report, and estimate, formerly drawn up by Major (now Lieutenant-Colonel) Boileau, for such 
a work as is now proposed, wherein the estimated cost was put down at £350,U00. " But," 
says the Chairman, J. Bagshaw, Esq , " so much appears likely to be called for in addition to 
the items he enumerated, that nearly double that sum may possibly be required The pro- 
bable amount, therefore, may reach to about two-thirds of the proposed capital ; but the share- 
holders may rest assured that the Directors will only call for a sum that shall perfectly satisfy 
the efficiency of the undertaking." They, however, afterwards fixed it at £500,000, or half of 
the proposed capital, which is one million sterling. 

43. In the absence of a definite plan, the readiest means of testing the probability of the 
sufficiency of such an estimate is by comparison with the estimate of Captain Goodwyn, R.E., 
published with the report of the Wet^Dock Committee, for if the docks proposed at Kidderpore 
would be ample for the trade of Calcutta, the cost of the one would in all probability not 
differ very materially from that of the other. The estimated cost of the Kidderpore docks 
and all its appliances, are (approximately) estimated, exclusive of land and the railway, at 
Company's 8835,76,586, or, in round numbers, about £"557,658 ; whilst the Chairman of the 
Diamond Harbour Company states that their docks will not exceed £500,000 ; therefore, if the 
former sum be sufficient for the docks at Kidderpore, the latter may, for the sake of com- 
parison, be deemed ample for those at Diamond Harbour. 

44. Having now stated all that appears to be necessary respecting the docks, I shall have 
but little to remark upon the proposed railroad to connect them with the City of Calcutta : 
the distance will be about 31 miles, constructed along the present line of road, with a canal 
formed on one side, the whole of the distance, to allow of craft of small dranght passing from 
the docks to Tolly's Nullah, affording a conveyance for heavy goods, as guns, castings, &c., as 
well as for the produce of the country, and also salt. 

45. The whole of this part of the project is practicable and easy, the country being quite 
flat, and no bridges requisite of sufficient magnitude to merit particular notice. 

46. The construction of the canal will be attended with very trifling cost, on account of 
its being necessary to make considerable side cuttings the whole of the distance, to widen the 
present embankment of the road for the reception of the railway, and of the common highway, 
which it is proposed still to leave for the use of hackeries and the public generally ; the earth 
required to form such additional embankment or causeway will be obtained by widening one of 
the present side drains to form the canal; the necessary labour consumed in the construction 
of the embankment will very nearly make the canal also, by having the earth excavated in a 
suitable form, instead of being dug out in dangerous mis-shapen holes here and there, as is too 
frequently the case in making side cuttings in India. The only additional expense would be 
some little outlay for extra excavation and trimming, and the construction of some bridges for 
communication. 

47. There appears, however, to be a serious objection to the proposed plan of making the 
railway and common highway thus side by side for so great a distance, because horses and 
bullocks are generally frightened at the sight and noise of the engines and trains when they 
proceed at high velocities, but not so much so, and sometimes not at all, when they move 
more slowly. All this, however, soon wears off where the same cattle are frequently exposed to 
the like appearances and noise, but which on a public highway is seldom the case, more especi- 
ally one so little frequented as that to Diamond Harbour, 

48. It may be said in answer to this that when the railroad is opened, together with the 
canal, there will be less traffic on the highway than ever. This will probably be the case, but 
still the liability to serious accident both to the train and to the traveller by road will remain, 
which is very objectionable. I would rather recommend, if it be deemed necessary to have a 
public road at all, that another be made at some little distance off* (very little will suffice) ; if 
this be done, there will be no occasion to widen the present road for the reception of a single 
line of railway, which, with the necessary passing places, is all that I think would be requisite 
for a very long time, and perhaps be ultimately found sufficient for all purposes of the traffic 
Neither would 1 in such a case recommend the construction of the canal, — therefore the 
expense incurred in widening the existing cau$eway or making the canal would be applicable 
for the construction of another road, and doubt^ss would go very far towards its completion. 

\ 
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49. It may be eaid^ why not leave the present road as it is, and construct the railroad ut 
some distance therefrom. The answer is^ that for the small amount of traffic that will pass over 
such a road a less solid foundation would suffice. The present highway was constructed for the 
traffic to the Honourable Company^s shipping when they formerly lay at Diamond Harbour, for 
which purpose it was made with a firm foundation. And if upon this the railroad he construct* 
ed, a considerable saving of expense would accrue to the Company, and the very limited 
traffic be sufficiently well provided for. This originally good road from neglect has been more 
or less impassable at places for a length of time ; it is now, however, undergoing repairs* 

60. The portion of the Company's capital appropriated by the Chairman to the construc- 
tion of the railway and its contingent works is fSOO^OOO^ the docks being £500^001), thus 
leaving the sum of £200^000 as a margin for unforeseen contingencies. 

61. In giving an opinion upon the estimates for the docks, it must be remembered that 
I have assumed the estimate for Kidderpore Docks to be sufficient for docks of equal capacity 
at this place ; therefore, if that estimate be sufficient for the object it was made for, it is clear 
that the Company's £500,000 will be ample for their project ; and I have no doubt whatever 
but the £300,000 will also cover tJie cost of a single line of railroad such as I propose, and 
the remaining £200,000 will be applicable to unforeseen contingencies which always arise in 
works of such magnitude. The proposed capital of the Company, therefore, would upon ticee 
daia be sufficient for all the objects to be accomplished. 

52. Appendix D, Tables I to VI, shew the average cost per mile of railways in Great 
Britain, France, Austria, Prussia, Belgium, and America: for those of England and Belgium 
I have before me the lengths of the several lines, and am enabled thereby to add the average 
cost of those railways, which I cannot at present do for the others. The 57 British railroads 
named in the table form a total length of 2,177^ miles, and cost £76,137,4^1; givin^^ an 
average of £34,965 per mile. The average cost of a double line of railway in Belgium was 
£17,252, of a single line £8,142, and of the whole taken together £15,313 per mile. 

53. Of the American lines I have not sufficient particulars even to know in most cases 
whether the lines are double or single, and I therefore cannot compute the average cost of 
each kind. The average cost of the whole of the lines given in Table VI amounts to £4,8^4 
per mile ; but this* fact is of but little use compared with the knowledge of the cost of each 
kind of line. I have before me a document by F. A. Chevalier De Oerstner, an Engineer of 
European eminence, who travelled in America, wherein he states that a single line of those rail* 
ways costs about *20,000 dollars, or, in round numbers, abuut £4,000 per mile.^ 

54. The cost of the American railways would appear generally to be far under that of the 
European lines ; and this being popularly known, has led to the proposal that the railways in 
India should be constructed after the American model, thinking thereby to ensure an equally 
low outlay ; but it should be remembered that the circumstances and requirements of the two 
countries, as also of the climate, are greatly dissimilar, and that the appliances of the one 
country neither exist in, nor are suitable to, the other. 

55. Those of the American lines which are constructed at so small an outlay are, I believe, 
chiefly made through districts where timber can be had either for felling, or at a very small 
eost ; whilst, on the other hand, we find that where timber is not so plentiful, and the traffic 
great and well developed, as it is in the populous and wealthy districts, a more substantial or 
European form of railway is constructed, and, of course, at a much greater cost* This will go 
a long way to explain the reason of the disparity in the several expenditures as. set forth in 
Table VI, Appendix D,— although no doubt an uneven surface of ground or the existence of 
livers has much to do with this great outlay, and leads to this better kind of construction ; as 
the maintaining of cheap timber works on so extensive a scale would probably be ultimately 
found the most costly on account of their repairs and restorations. Thus the cost of the 
Philadelphia and Wilmington line was per mile £32,450 ; the Baltimore and Ohio, £12,44-4; 
Harlem, £27,500 ; Washinton Branch of the Baltimore and Ohio, £11,010 ; Philadelphia 
and Reading, £10,526 ; Philadelphia and Norristown, £10,000 ; Jersey City to New Bruns- 
wick, £11,765; Columbia and Philadelphia, £10,544; Boston and Lowell, £12,453; — on 
none of which railways were rails laid down of more than 66 lbs to the yard, on many only 
45 and 40 lbs; on others named in the table, nothing more than plate iron fastened down to 
the surface of wooden rails was used, and this appears to have been the general plan for the 
low-priced railways (on some of which I believe no iron at all was placed), and they were 
mostly only single lines. 

• After tbis report was written. No. CLXX »)f the Edinburgh Review came to hand, wherein the writer on ** Eail- 
^irays at borne and abroad " states that the average cost of the passenger lines in Amerira may be taken at about £9,030 
per mile, and the average speed 15 miles per hour. 
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56. Besides the quantity of timber used in the construction of the permanent way, many 
of their rivers are spanned with timber bridg-es, as on the Utica and Syracuse Railway, where 
the Mohawk River is crossed with timber, in one span of 100 feet; also the Oneida Creek, which 
is crossed with one span of 84 feet and sixty of 29 feet each (no contemptible work), and many 
others. Such an extent in the application of timber is quite as it should be in a timber- bearing 
country, and where the climate, &c., is not unusually detrimental to its durability. 

57. In India, however, the case is widely different; so many destructive asrente are con- 
stantly at work upon timber that it is desirable to use it as sparingly as possible, and not only on 
that account, for in Bengal and the Ncirth-West Provinces 'at least along the line of country 
selected, and proper for the railroad) another particularly good reason exists against its exten- 
sive use, namely, that little or no timber is to be had near the line, of suitable dimension or 
quality for the work ; for although it passes through an immense extent of jungle country, yet 
the timber therein is mostly a small-sized saul, so thin as to be applicable to little else but the 
fencing, wherever posts and rails may be used for that purpose ; and along the Dooab for 
hundreds of miles there is no timber at all either available or suitable. Therefore, whatever 
quantity of that material may ultimately be employed in the construction of the railroads in 
this part of Bengal and the Upper Provinces, must be brought from the hill countries a great 
distance, and consequently at a great expense; and I shall be much mistaken if the advocates for 
wooden railways in Bengal would not 6 ud them anything but cheap in their first cost, as well 
as in their subsequent maintenance. 

58. It appears, therefore, that these considerations afford a sufficient answer to the ad- 
vocates of the cheap American railroads for India. The Americans themselves are now, if I 
am rightly informed, gradually replacing their early temporary railways by those of a more 
substantial structure. Therefore for India, all things considered, I would advise that the rail- 
roads be made in the most substantial manner, as being the most durable and economical in 
the main. 

59. It has been also stated (and said to be upon competent authority) that a railway from 
Calcutta to the Upper Provinces constructed in the most " efficient manner capable of trans- 
porting the whole traffic of the country, with a double line of the best and strongest con- 
struction,^' would cost upon an average per mile Company's R4l,f 00 (about £4,400).* This 
includes the cost of bridges on the route proposed, over the Jellinghee, the Bhaugiruttee, 
Soane, and the Ganges twice, — namely, at Benares and at Allahabad, — besides the many other 
rivers and nullahs which, although denominated small in this country, where they are compared 
with the Ganges, fee, yet in England they would be considered great ; and likewise it includes 
all necessary engineering and surveying. 

60. The sum named (£4,400) is less than the average of all the American railways as 
given in Table VI, which I have shown to be constructed in a manner quite unsuitable to the 
climate of this country. But the statement I allude to professes to provide for nothing short 
of " a most efficient construction, with a double line of rails,'' &c. The lowest cost of the 
European railroads are some of the English lines (see Table I, Appendix D), — namely, Aylesbury 
Junction, £8,7 10 ; Hayle, £6,940 ; Arbroath and Forfar, £9,214 ; Dundee and Arbroath, £8 570; 
Sheffield and Rotherham, £9,470; Gravesend and Rochester, £13,833; and the Norfolk, 
£13,150. Next are those of Austria, Table III,— rw., £11,675 and £16,360. But the Belgian 
railroads, which are continually quoted as samples of cheap railroad construction, average 
£17,252 per mile for a double line; and certainly no country in the world is better adapted for 
railway purposes, either as to level surface or the absence of rivers. The extent of labour for 
earthwork must have been trifling, — quite as little, mile for mile, as it can possibly be from 
Calcutta to the Upper Provinces (judging from my knowledge of the two countries), and also 
in the absence of any bridge that would bear comparison in magnitude with what will here be 
required over some of the nullahs, much less such crossings as the Bhaugiruttee, Soane, and 

the Ganges. 

61. The last table (VII of Appendix D) gives the actual cost of constructing the per- 
manent way only of many of the British railroads, and also their average cost. This table 
will shew to any unprofessional person the cost of that important part of such works, for it is 
impossible that the upper works of Indian railways (the permanent way, as it is techni- 
cally called) can be less costlt/ than in England, inasmuch as nearly all the materials for the 

• See Friend of India j 23rd March 1 843, Since the preceding pages of this report have been printed, the 
author has perused the pamphlet of "An Old Indian Postmaster," and finds the article referred to in this note is therein 
quoted as authority both for the route and cost of the railway.— The existence of the article in question was unknown 
to the author until he saw it mentioned in the Friend of India for June 4th, 1846, which was upwards of two months 
subsequent to the transmission of the Kuilway Commissioners' report to the Government. 
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same must be brought from tbenee; and therefore the charge for freight and the subsequent 
land or water carriage added to the price in Britain must make the Indian outlay the greater 
of the two, unless any diminution can be made in the cost of sleepers^ blocks^ ballast^ or labour^ 
which I do not expect will be the case, except perhaps in the comparatively small item of 
labour ; but this is very doubtful, as it will require a better class of men than the ordinary 
labourers (or coolies) to do the work, because this operation must be performed with great 
accuracy, as both life and property depend much thereon in railway travelling : 1 see no reason, 
therefore, to expect but that the cost of the permanent way on the Indian lines will exceed that 
of the British lines. 

62. According to Table VII, the smallest outlay per mile for the permanent way double 
line was on the Birming^ham and Gloucester, namely, £3,708 ; and the highest on the Blackwall, 
£7,87^. These difEei-ences chiefly arise from the difference in the weight of metal used, and 
the variation in the price of iron, &c., atdiffert^nb times. I have known rails to be contracted for 
at £7 per ton, and also as high as £12 and upwards, and immediately preceding my leaving 
England, in 1845, we made contracts for a large quantity at £iO-10 per ton, whicli is about 
the price at the present time, £iO having been the average for several years past, and appears 
likely to continue so for some time to come. The average cost of the permanent way per mile 
of all the railways in the table amounts to £5,167. 

63. For all the leading or trunk lines, or those upon which a large and heavy traffic is 
expected in India, I would recommend nothing: short of the most substantial kind of construction, 
and with rails of not less than 80 lbs. to the lineal yard, the chairs and fastenings to be also of 
the most perfect kind (those formerly used being too slight to ensure due stability)* Such a 
mode of procedure will be found in the main to be the most economical, especially in a country 
where the climate is to a certain extent unfavourable to such works, and numerous destructive 
causes are in continued action. 

64j. The cost of a most perfect form of permanent way only for a double line of railway 
through Bengal and the North -"West Provinces will average about £7,500 per mile complete, 
bemo" exclusive of earthworks, masonry, or fencing, &c. If this statement be correct,— and it is 
borne out by Table VII of Appendix D, allowing for the difference in the weight of rails and 
chairs, as well as freight to and carriage in India, — it shews the fallacy of the statements that 
have hitherto been put forth respecting the cost of railway s in Bengal, more especially when it 
has been proposed for a much less sura than the permanent way alone would actually cost; in 
addition thereto, to execute all the ordinary earthworks, drainage and fencing, and to span the 
Jellinghee, the Bhaugiruttee, the Soane, and the Ganges twice, besides several minor rivers 
which in the rainy season would well compare with the Thames at London, or even make it look 

small. 

65. To return, however, to the cost of the proposed line from Calcutta to Diamond Harbour. 

I consider, as I before stated, that the sum proposed to be set apart by the Company for its con- 
struction will be ample for the purpose. 

66. The only remaining question for consideration is that of the probability of the project 
yielding an adequate return for the capital expended. The Chairman of the Company makes 
the following statement, shewing an expected clear income of nearly 20 per cent., supposing the 
capital to be°£800,0n0 :— 

PROFITS ESTIMATED FROM THE RAILWAY. 

£ *. d. 
Tonnage on the rail as per returns, inclusive of three- fourths of the im- 
port registered tonnage, 613,575 tons, at 2d, per ton per mile for 30 
miles 163,393 

PASSENGER TRAFFIC. 

FirsV class, such as Military and Civil Servants of the £. I. C, proceed- 
ing to Europe, the Cape, New South Wales, and other stations, either on 
bosinesfl or furlough, merchants, captains, agents, passengers of ships, 
&o., say 10,OoO at ft3 per head 3,000 

Second class 20,000 at Rl^, such as the officers and crews of vessels, 
European artificers and others 3,000 

Third class — Troops at a certain fixed, and natives at a very low rate 1,500 



160,893 
ct 40 per cent, as probable working charges . . 64,357 



96,536 

£ 
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PROFITS FROM THE DOCKS. 

Taking the lowest possible average in the year that 1,000 ships averaging 

300 tons will enter the proposed docks; and that 6s, per ton be charged £ g, d. 

as a minimum rate, to include all fees, <&c., we have .... 75,000 

Profit from warehouses at first ........ 20,000 



95,000 
Deduct 40 per cent. 38,000 



67,000 
To this add the Railway returns . 96,^36 



Total amount of income • 163,536 



" And we have an amount verging on £20 per cent, per annnm as the income of the 
undertakings taking this small and imperfect calculation as the basis.^' 



Third class, work-people, labourers, &c., 3,000 going and") ,gQ ^ ^ 
returning = 6,000 one way, at ... . 6rf. i 



MERCHANDISE. 

Goods, 193,333 tons, at per ton . . . . 4«. 9i. 46,916 11 9 
Packages, 30,000, at each . . . .1*. 1,600 



3>358 12 



47,416 11 9 



Total . 60,7^6 3 9 



The management, maintenance of way, and the working expenses would be about £26,000 
per annum, leaving a surplus of £25,775, or in round numbers 8^ per cent, per annum, upou 
the estimated outlay of £300,000. 

70. Assuming that the docks will yield a profit of 9 per cent, upon £500,000 and the 
railroad £8J per cent, upon £300,000, we have a wide difference from the anticipated profits of 
£20 per cent, as set forth in the prospectus ; but it is due to the authors of that statement to 
observe that the diflSculty in predicting the amount of any traffic is always great, and in 
this country also, at the present time, the working expenses of a line of railway is far from 
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67. The Wet Dock Committee in their report, paragraph 30, make a statement shewing ( 
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a profit of 9 per cent, upon the outlay for the proposed Kidderpore Docks, upon the assumption 
that it be made "incumbent upon all vessels, exclusive of dhoonies and coasting craft enter- 
ing the river, to pay the dues to be fixed hereafter according to the length of their voyao-e, and 
therefore to the frequency of their visits to the port, as is the case in other ports.'' 

68. The disparity in the amount of expected profits by the two parties calls for notice 
and ehewSj what experience again and again has proved, the difiJculty of estimating the probable 
returns of any great undertaking. In Europe this has been particularly striking in all matters 
of the kind, more especially as respects the railroads. In the present instance, however, it 
would be safer to take the smaller sum (9 per cent.) as the expected income from the docks ; 
and let us see what profit the returns from the railroad will probably yield. 

69. In paragraph 28 of the Wet-Dock Committee's report it is estimated that *' 50,000 
tons of goods and 45,000 packages are imported annually/' and the exports are estimated at 
240,000 tons per annum. We will assume that one-third of this will go by craft up the river, 
and the remaining two-thirds by the railway ; this will represent the expected goods traffic ^k% 
along the line. 

The number of passengers arriving at Calcutta, taking the average of the last three years 
(see Table VII), will be — first class, 2,166 ; second class, 6,545 ; and assuming the like number 
of departures, which will be about the fact,— for although so many of the adults who arrive in 
Calcutta die in India, their numbers are made up by the births that take place, — we have there- 
fore*— first class passengers 4,832, and second class 13,090. The returns per annum will be as 
follows : — 

PASSENGERS. 

£ s. d, £ s. d. 

First class, for embarkation and landing 4,332 at each 6«. 1»299 12 

Ditto estimated at 1,000 going and returning to Sandheads7 qqq q q 

and Docks, 2,000 one way, at each . . , 6s'J 

Second class, for embarkation and landing 13,090 at each 2«. 1,309 
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being known with certainty ; thereFore the estimate of returns and expenditure may be considered 
as approximate only ; and to the best of my judgment I have not exaggerated it in favour of 
the raih'oad. 

71. Whatever laws and regulations are suitable to the docks at Kiddei^ore would be equaUy 
applicable to^ and requisite for^ those at Diamond Harbour, such as making it compulsory 
upon shipping above a fixed tonnage to pay the dock dues, &c. For prejudice in favour of old 
customs is so strong that I am doubtful if an option was left to the owners of the shipping 
either to use the docks, or proceed up to Calcutta and lie in the river as at present, whether or 
not it would take a long time for those parties to be satisfied that their interests and that of 
the community would be better provided for by their using the docks ; and thus for want of 
early support, so noble an undertaking might become ruinous and be abandoned. This, I 
apprehend, applies equally to Kidderpore or any other place which induced the Wet- Dock Com- 
mittee to propose that the payment of the dock dues be n&ade compulsory. 

72. It certainly appears to be no more than just that those enterprising capitalists who 
risk their property in the construction of a work calculated to promote the commercial prosperity 
of the country should receive protection and encouragement in their undertaking, which would 
be done by making the payment of dock fees compulsory, at least for ships above a certain 
tonnage (say 800 tons) ; vessels of less burthen might still be allowed to go up to Calcutta free 
as at present, without unduly crowding the river. 

73. No compulsory power as to the dock dues should in justice be fixed in perpetuity, but 
for a given term of years only, for changes in commerce, as in all other things> are continually 
taking place, and it might hereafter become necessary or expedient to constmct other docks or 
appliances for trade, and therefore the monopoly should only continue until the first Dock 
Company shall have had a reasonable time to develope their business and bring a return for the 
capital expended. 

74. In the Act of Parliament authorising the construction of the London Docks, there was 
a clause rendering it compulsory upon all ships entering the port of London laden with wine, 
brandy, tobacco, and rice (except ships from the East and West Indies, which used their 
own docks), to enter and use these docks for the period of twenty -one years from the date 
of their opening, which monopoly expired on 80th January 1826, when the use of the docks 
became optional like^ the others ; and subsequently the St. Katherine's Docks were constructed, 
which would have been a hopdiess speculation during the existence of the monopoly above 
named. 

76. In conclusion, I have only to observe that I believe all the arguments adduced by the 
Wet-Dock Committee in their report of May 1st, 1846, as to the advantages to be derived to 
the trade and commerce of this port, and also of the great saving to the Government, are 
equally applicable to the preseut scheme, and the whole therefore appears to resolve itself into 
a question of site — whether Kidderpore or Diamond Harbour is most eligible for the purpose. 
I believe that I have taken all the necessary and prominent points into consideration, and if I 
have omitted any, it has arisen from ignorance of them. Mercantile men may see objections 
to either site that have escaped my notice, but if the facts are as they at present appear to me 
to be, all things considered, I see no great advantage that the one site possesses over the other. 



Memoir accompanjring a letter addressed to the Most Noble the Marquess 
of DalhousiOf Governor General of India, &c«, on the subject of Dock 
Accommodation in the Port of Calcutta. 



GENERAL STATEMENT. 

That the commerce of Calcutta should have remained until the. present time unassisted by 
m^ 3 -^^ ^ T^ 1. the convenience* security, and economising advantages afforded 

Increase of Trade without Dock ao- . ,. I j. n x« j i ixi. i_ 

commodation a proof of the magnitude by the construction 01 wct or floating QOCKS, aitnough a 
of the trade. legitimate matter for surprise, may be taken as a proof of the 

energy, vitality, and profitable character of a trade which has increased to its present magnitude 
notwithstanding such a deficiency, and further as a fact to be brought to advantageous account 
in combining the construction of docks on a safe and extended scale with the course of trade 
as developed and concentrated by the Railway system. 

B 1 
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The situation of Calcutta is inland and convenient to internal intercourse. The distance 

between the Sandheads at the mouth of the river and the 

Situation of Calcutta. . • tn/\ •^ i.i •• i»i •j<» i 

town IS no miles, and the position oi the city rrom w^hat- 
ever reasons, political or commercial, it may have been chosen, is at a point in the river up to 
w'hich the tide maintains its full range in rise and fall, and above which the character changes 
to that of a purely inland course. 

The River Hooghly itself is the first and principal outlet from the main Ganges, and forms 

the western boundary of the extensive ])lains commonly called 

the delta of the Ganges, the lower side or seaboard of which 
is locallv known as the Soonder bunds. 

Tlve whole of the soil or material of which the delta is formed is alluvial, being the deposit 

accruing during many ages (rom the waters of" the Ganges; 

Die Delta of the Ganges. i,i • i" i. i i } 4. t\ ^ ^ £ -i i. xl 

this character belongs also to the land tor many miles to the 
west of the Hooghly, no mountains, hills, or even stone, being visible between the sea and 
Calcutta, nor for many miles above it. 

The rise of tide at Calcutta is occasionally at springs 14 feet, but, like all tropical coun- 
tries, the river is subject to a periodical inundation, durng 

Rise of Tide. i • i ai • i £ i.u t • 

whicli the violence or the current is excessive. 
The maximum rise of the river surface at this period is about 8 feet, and velocity of the 

stream 7 to 8 miles per hour. The rise and fall of tide is 
aximuin rise o ivtr. prevented, and the ships, while the freshes sue at their height, 

cease to swing at their anchors. 

From the highest high water to the lowest low water the variation in level amounts to 

18 feet 6 inches, and in the dry season or north-east monsoon, 
Variation in level of River. ^^^^^^ ^^^^ ^j^^^^. -^ j ,^^^^^^^^^ ^^^^ ^^^^j ^j^j^ advances up the river 

with a violent " bore,^' which, although it only breaks where the water is comparatively shalu^w 

yet rolls up the river in a huge wuve, little less than 5 feet 
^'^' in depth, suddenly reversing the position of ships and creating 

violent commotion among the vessels themselves, and still more among the smaller craft used 
in great numbers for the transport of cargo. 

Quays for the approach and use of sliipping do n(jt exist in Calcutta, neither are there 

any fixed landing-stages, jetties, or floating piers, partly 
Quays do not exist. perhaps owing to the questionable nature of the river-side 

foundations, and the objections to attaching vessels to a quay wall during the bore, and also 
from a general absence of energy and enterprise in the local commercial interest. Local 
undefined rights in the shore may have prevented enterprise from embarking in their erection, 
nd under a^eneral and indefinite idea that a comprehensive plan would some day be devised 
for securing greater advantages, the river banks remain almost in a natural state. 

Trade nevertheless increases. Ships have reached and continue to reach ('aleutta with a 

small percentage of loss. In 1829 the first steam tug was in 
Steam Tags ; their commencement. ^^^.^^ operation on the river, and since that time the increase 

of their number has been the only improvement upon the avenues of external trade that has 

been practically carried into effect. 

Under the guidance of steam, as stated by the Noble 

Smnll loss of vessels under steam ;Marquess the Governor General in a recent despatch, only one 
t^wiige. vessel in tow of a steamer has been lost in the Hooghly 

durino- the last twenty years, and that occurred below Dinmond Harbour. 

Of the Pilot Service and the Harbour Master's department we shall not here enter detail ; 

political changes may help to open up that which is now 
Pilot Service. exclusively under (iovernment control. The moorings, lights, 

surveys, the pilot vessels, and even the row-boats occasionally 
Moorings. ^^^j j^^ towing, are all Government property and maintained 

Government foundation, excellently managed and presumably sufficient for the trade, but 
T^ **d f 11 the self-improving energy which characterises the institutions of Great Britain. 
^"^^ SuVis the general position of the Mercantile Marine in Calcutta. 

NAVIGATION AND ENGINEERING. 

The river immediately fronting the town is of an average surface breadth of more than 

half a mile, one half of which at least is throughout avail- 
Hreadth of Eiver. ^^j^j^ j^j. anchoring and mooring of all sizes, the deep-water 

channels having genei^Uy seven fathoms water at the losvest tides. 
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Passing from the state of the river and its general features in what is more strictly the 

port of Calcutta to that of the course from thence to the 
Satidheads^ we find the channel in the main to be little subject 
to variation ; within the banks, however, the changes in the position of the sands^ shallows^ and 
deep reaches are considerable both in position and level. 

The movement of sand is perpetually downwards^ notwithstanding the violence of the 

flowing tide : the quantity of detritus brought down from the 

Movement of sand, ^, t ,t -i . ^ i n i i i • i 

banges and the tributaries oi the liooghly dunng each 
rainy season is immense^ and the materials composing aU the shoals move progressively south- 
wards. 

Variations consequently occur in the course of years, depending on the balance of power in 

the land, waters and flood tides, .the former depending on the 
Effect of land waters and flood state of the sand-banks at the head of the Bliagheeruttee, where 

the Hooghly receives its water out of the Ganges, and the 
latter varyino: with the force of the monsoon. Chan&res. how« 

Changes are repeated, li .t i i i , i» • i 

ever, are not altogether gradual, but return after intervals to 
a similar condition ; and it must be borne in mind that, along with the variations which daily 
navigation brings to light, and which are more or less similar repetitions from year to year, 
there is a constant and unseen movement of the whole bed of the river seaward. 

_ , The sand and mud which are discharged from the mouth 

Dispersion or sand and mud. i? . i_ tt i-i t. • • n j- j • xv -d j 

or the liooghly become principally dispersed in the Bay, and, 
being partly driven to the eastward or lee side of the entrance, tend to the constant growth of 
the Soonderbund shore. 

We are aware tliat opinions have been expressed, and lately strongly urged, that the accu- 
mulation of sand in the Hooghly is likely to produce a 
Opinions as to permanent shoaling of permanent shoaling, and that the river is even now in immi- 

nent danger of becoming impassably barred. The object of this 
memoir is at least to assert that these changes are not permanent, although periodical ; that the 
river has been before now in a condition equally embarrassing, if not more so ; and that more 
benefit will accrue to the navigsition of the river and port by a close investigation of the 
channels, and practical measures for their improvement, than from the adoption of a new line of 
approach, although more resembling a tidal channel, the sea entrance of which we fearlessly 
assert is infinitely more difficult and dangerous than that of the Hooghly, and which lies under 
this peculiar disadvantage, that whenever the Hooghly does discharge itself of the sand accu- 
mulated in it, the greater portion is deposited in the eastward Soonderbund mouths and their 
connected sand-banks. 

We proceed to the engineering features of the works we propose. 

BNGINEfiBING FEATURES. 

The principles (here repeated) which in our opinion should be adhered to in forming 
the docks for the port of Calcutta are — 

That the docks should be in the immediate neighbour- 
Several rules for the formation of ^^^^ ^f Calcutta, 
docks at Calcutta. 

That they shall be in such a position as to command the best entrance from the Hooghly 
River. 

That they shall be in favourable proximity for securing access to and from the most free 
and roomy portion of the usual anchorage. 

That they shall be in close conjunction with the railway station, capable of admitting branch 
and connecting lines, and of securing the advantage of having all goods moved, on rails 
within the docks, with carriages adapted to the general traffic of India. 

That they shall allow of perfect separation between export and import trades and progress- 
ive development in area and number, a single dock being first made and enlargements 
carried on as occasion may require. 

ITiat they shall be designed with every view to facilitate the arrangement and diminish 
the expense of the collection of customs. 

That provision be made for watering with the best water, and the prevention and extinc- 
tion of fire. 

That the dock heads should be in a situation commanding an uninterrupted view of the 
river reach below. 
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That the entrance should not be in an embayed position, but at the same time, while avoid- 
ing the inconvenience of silt in the entrance, the danger of the opposite extreme — vis,, a 
wasting or too prominent shore — should not be forgotten. 

That attention be paid to the best and most effective method of keeping the docks filled 
without creating impediment by the settlement from the Hooghly water. 

We propose to carry them out in the following manner, premising that some alteration in 
„ , . . , . the plan may arise from the form and peculiarities of property 

How to be earned out. / ^ / /: ui i 

and the position of the railway terminus, of which no plans 
are at present before the public. 

The right bank of the river, although the width is contracted at the Docking Company's 

large dock to 600 yards, is, in the neighbourhood of Salt Golah and Howrah Ghat, of a firm 

„ and unchano^able character, and there we propose that the 

Principal shippinjir entmnce. ..,,". ^ i, ij i. i j -^ifi.!. 

principal shipping entrance should be placed with the entrance 
locks, channel, and basin leading to the floating docks ; these latter being situated in the rear 
of the more valuable property on the river bank. 

It is proposed to excavate (speaking now of the entire plan) two large floating docks of 

, ^ , similar dimensions and having an area of 18 acres each, both 

Area of proposed docks. _ . . . . .^ , ., . i • 

having a long pier or 3etty down the centre, leaving no more 
vacant space than will suffice for the movement of ships and cargo-boats within. 

The two docks will open into a basin of 10 acres, the passages being secured by gates ; 

between the basin and the river will be placed the working 
entrance gates, of which in the principal entrance there will be 
three sets, making either a long or a short lock. The two outer gates will be double, — that is, 
havino" reverse srates which will allow of vessels being locked into the basin, either downwards 
from high water or upwards from low water ; the principal features of the whole scheme being 
the maintenance of a level in the dock corresponding to the lower high waters of the year, and 
the exclusion of the muddy waters at the season of the freshes. 

To carry out this plan will entail a considerable first cost, but as it carries with it the 
certainty of obtaining a constant supply of water to the docks by permeation through the soil, 
and as that water will not be charged with any deposit, the advantages which are obtained are 

merits for which any sacrifice may be made. With this view 
the sills of all the gates are placed at 19 feet below the lowest 
high water in the year. 

On this point we differ in our plans from all the designs considered by the Wet-Dock 

Committee in 1846. In the valuable report of thatCommis- 

in IsTk ""^ ^^' ^V«^-^°<^^ Committee ^^^^ j^ ^^ ^j^j^^jy ^^^^ ^^^^ ^j^^ ^^^^ ^^^^^ ^^^^ ^ ^^ 

pumped into the dock in an unfiltered condition, that the 
docks were to be cleared of their deposited mud by scouring, and that the expense of retaining 
walls of sufficient strength to retain the water was to be a considerable item of the whole 
estimate. 

All these calls for outlay will be avoided. Natural infiltration performs the work of 

steam-engines, and the retaining walls, so absolutely neces- 

Naturnl infiltration. ^ i ii .i . •!» .i i i ^ i -. . , 

sary to hold up the water if the level to be used is above the 
^ . . ,, , , , river, are no longer required. It is optional, therefore, to 

Retaining walls WD«re p.nced. i i • , 

confine walling to the entrances and prominent angles, using 
open- framed jetties or a lighter description of wall for the dock sides, and permitting the 
excavated slopes to stand at their greatest safe inclination wherever walled sides may not be 
called for as quays. 

Scouring, the necessity for which under the high-level system appears to have impressed 

itself so forcibly on the Wet-Dock Committee, is by this plan 

totally avoided ; — not that we wish to countenance the plan of 

scouring docks at any time, for in practice we believe it to be perfectly ineffectnal^ if not 

impossible. 

We further differ from the previous plans in that we brinfir 

Former plans. .t • -i ^ ' , ii xi»i* 

this dock into the centre or business. 
The Wet-Dock Committee of 1844 no doubt convinced themselves that on changing thiir 

plan from Sankrall to Kidderpore they were adapting them- 
oc 8 a 1 erporo. selves better to the wants and conveniences of the community, 

and we have not the least doubt that had they then had the grounds we now have for pre- 
ferring Howmh, they would have seen that by a still closer approximation to the anchorage. 
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tha godowns, and the bazaars, they would have further increased the utility of the docks— and 

for the same reasons. 

Among other past projects for the benefit of Calcutta, shipping, was a dock at Diamond 

Harbour^ and a railway thence to Calcutta : this has been 
At Diamoad Harbour. j^^^ ^^^^ ^^^ p^j^j.^^ without meeting with much favour. 

The objection to the erection of such large and costly works at so great a distance from 
the city, the necessity for a town bazaar, steam factories and dockyards to arise in the imme- 
diate neighbourhood, and the impracticability of aiding the enterprise by the growth of similar 
and allied establishments which are already on foot, have always appeared to us fatal to the 
hopes of this project. Its separation from the present railway system puts it under still 
further disadvantages. In principle, however, we deny the advantages claimed for this plan 
and situation and the benefits they were stated to be capable of affording, and find that the 
Governor General's minute contains, with reference to it, the opinion which all practical sea- 
faring men best acquainted with the navigation and trade of the Hooghly have united in 

expressing. 

The comparative advantages of the course of the Hooghly and the other channels leading 

towards Calcutta we have more particularly referred to under 

•nd^hS^ihTn^?***^ ""^ ^"^^^^ *^® nautical section of this memoir ; but addressing ourselves 

here to the general bearing of the question, we are of opinion^ 
from an intimate knowledge of the Mutlah as far as the salt-works, that the insalubrity ot 

the country is of extreme character, the breadth of the rivers 
The Mn conai er aa a c a n . gj^^^^jj^ ^^^^ ^j^^ point from which artificial channels must be 

excavated, either to reach Calcutta or the Hooghly- with advantage, far distant. New towns, 
new lines of trade, fresh warehouses, godowns, and mercantile establishments are not matters to 
be created in a short time or inaugurated in a day. 

A canal leading into the Hooghly would, if large enough, allow of great intercourse, f aoiU- 

. . tate immensely the traffic of native boats, and might even 

^ **" * carry shipping to the present anchorages ; but such a canal, we 

know, and speak from experience of many journeys to the eastward, must be made with 

locked passages to accommodate the different times at which 
^'***^ the flood tide reaches by the eastern channels to the vicinity 

of Calcutta. 

We may here remark that changes of this character, if small in effect, will hardly reim- 
burse the expense of obtaining them ; and if large, will, by 

General resalt of such changes. . . j x* ^i -^ i • ^ j • 7i . 

rendering unproductive the capital invested m the present 
system and establishment, so effectually subvert the existing wealth of an established town 
population as to produce a loss equivalent to the benefit of the change. 

NAUTICAL QUESTIOZr. 

The shipping trading between Great Britain and Bengal has always been of a large and 

Character of ghipping trading to ' l>«rden«ome character. Variations in the style of ship-building 

Bengal; varlationa in stjle of ship- have nevertheless led to the navigation of the Hooghly 

'**^"^* being performed at one time by ships of extreme draught, and 

in later years by vessels of extreme length. In the latter 
Wnedi?^ mSmte dra^"*" ^™ peculiarity combined with moderate draught, the steamers of 

the principal companies now trading to the Indian ports 
exceed all previous forms of construction. 

The voyage from England to the Sandheads has been even to sailing vessels greatly 

reduced in duration, and the all but indispensable use of 
tio^riS^y th^^oFs^t^ fcngfc "*" 8|ieam tugs on the Hooghly has wonderfully reduced the 

time formerly lost in tiding up the river. 
It is not, however, in the upward voyage that the fall benefit of steam is shewn. Ships * 
Benefit of steam not in the npward ^eeplj laden for the homeward voyage, which formerly threw 
^JJt^\ , , , , , away a day at every shoal in the river, are now commonly 

Deeply-lnden TesKels homeward xji i^ it T .1 11 in 

honnd towed dear on second day/and towed Clear of all stoppage on the second day, and seldom 
■eid^reqiiiro more than third day to require more than a third day (subject to winds) to place 

them in deep-sea water and dischai^ their pilot. 
The approach to the port of Calcutta may be considered in two portions : the river 

Approach to port of Calontta consi. navigation and the sea channels, the latter of which may 
dcred in reference to river naviga- be said to commence at the junction of Channel Creek with 

the principal stream of the Hooghly above Sanger Island and 
the Mud Point shoal. 
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The river navigation, about 60 miles in length, comprises the five shoals at Moyapore and 

Uoypore, the James and ^Mary, and at Kangafulla, Middle 

Eivcr navigatioD sboals, and their p^,j^^^ ^^j ^[^^^ p^iut ; the Middle Point and RangafuUa 

"»"'™- shoals being about 5 miles above Mud Point, and the James 

and Mary about 33 miles below Calcutta. This last is the principal impediment to the free 

^ navigation of the II..,-l.ly. It is a moveable quicksand 

Character of the James and Mary. formed at the junction of the Roopnarain and Damooda 

Rivers which enter the Hooghly at a right angle, and below which that river assumes a more 

'"'^""TTeTlta of the Ganges and Berhampooter extends across the head of the Bay of Bengal, 

^ 300 miles from-the 7bth to the 9^nd degree of east longitude, 

Delta of the G.:.ge8 and Berhum- ^.^.^^^ .^^^ ^^^^ ^^.^^^^ ^^^ channels,-those of the Ganges 

•"'"• and Megna forming the eastern and the Hooghly the western 

Sen ohanneU. ^^^^^^ ^,j^^ j^^^^^ .^ ^j^^ ^^j^ gj^jp ^.^^nnel used, and extends 

The Hooghlj the only ship channel. j^^ ^ south-south-eastem direction 20 or 30 miles beyond the 

Inwland throuo-h the Sandheads or sea reefs. 

SounLg'sof 20 fathoms extend 10 or 15 miles outside the reefs, and thenc. across 

Balasove Roads, reaching about 60 miles south-west to 

S"-'l'"K»- p^i^t Palmyras, where inward-bound ships meet the pilot 

balasore Uoi.ds. Point Palmyras. ^^^gpi^ in the south-west monsoon, or in their absence obtain 

o-nofl anchora*^ in the adjoining Balasore Roads. « c ti ™^ «+ 

good anchora, j b ^^^ ^^^^^ ^^^^^.^^ Rght-vessel, placed m 9 fathoms at 

()ut.-r floating ligl.t. low water, is about 3.j miles from land; the inner floating 

Inner flouting light. ]^„\xt 25 miles nearer land and in 3^ fathoms. 

— '- "^- - -» t^ tr-":ar«' -" = "- ^ 

Pilot Hidge J its extent. features as to soundings and bottom as to form a mark to- 

Peculiarity of soundings. ^grds which ships in the south-west monsoon may steer with 

.. ^ •!+«,>,« from the peculiarities of the soundings, can cross the tails of the sea 

S^^n^^reaitp'thllnn^Tirperfect confidence of finding the upper floating light, even 

'''^:^:^::^:^Z^TL Bay of Bengal, an exact knowledge of the nature 
In the western p ^^^ ^^^^.^^ ^^ ^^^^ ^^^^^^^^ .^^ ^^^^ ^^ ^1,^ ^,,^^y, evidence of 

Western head of B.iy of Bengal. ^^^ Ught-ships, the best indication obtainable of thp position 

Nature of bottom. of a ship. Tlie true bottom of the sea is a solid and good 

Points of sand from river. ^j^^ ^^,^^3 at the head of the Bay, when forced to the eastward 

D,flicnUies of a ship when driven of the entrances of the Hooghly. is entangled among difiicul- 
to thfellt^rd. iks-first, from the want of holding ground owing to the pre- 

valence of sand, ,....//., from the "depth ^V'VTtd M " ^/'it^l^t:^^ 
fathoms water is to befonnd ^^^^ -il:::^;^^::^:^ l^ ^^Z^^^ currents, or the 
course of ve.sol. in sonth-west ^^J^^ of the precise part of the coast she may be on. Ihese 
mon..oon. j ^^^^^ ,^asons Operate in inducing ships to ke^T near the 

...tern land in the south-west monsoon until a short course across the heads of the two sea- 
reefs takes them into the fairway of the channeb ^^ ^^^ ^^ ^^ . 
A century since, the ^-^^^^Z:^;:^ ^::^^ ^^^^^ '--" the western and 
D,,,lptl..i..l «.••»«»* .,,,.„ „a-m-fs «ra» use<l, l.»t tor the last Inity years tne 

,.„„ C°. Utw^n the eastern se-a-r^ef ...d Sauger SanJ ha. 

. -"?i.?r ='— " "' hee„ the <'^^^^'^^^ ,„„, s.„g«. Point, i> the 

S,t„ate. . the ™™,e .. - --i-^rr^rtirM the ^-reseat WUh. 

Caspar Sand. ii^^Ulv. having the Gaspar Channel on the east and Thorn- 

.„„.cha„„,„,. the^est, '^^ ^:^^ :=.':t::::i:^ 

Depth of Avuter at low-water spnug » ^ 

'- , T' ^'""that tbe"re were two ship channels into the Hooghly : 

l,.om Rennel's survey. ^'^-''^J^^'^^^'^^JZ^ru ba'nk. the other on the eastern 

Ts^g^r Isknd shore, extending up 20 miles as far as Mud 

Point, where the river is 4 miles broad. 



tides. 
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The centare space was formerly occupied by the Mizen Sand-bank and its continuation, 
the Long Sand. In 1815 Lloyd^s Channel was discovered across the Mizen to Kedgeree. 

The channel on the east side o£ the Mizen gradually closed in the upper part near Mud 
Fointi and was in the lower part used as the new anchorage, where the large Indiamen discharged 
or completed their cargoes till their withdrawal in 1833. 

Lloyd's Channel from Saugor to Kedgeree across the tail of the Mizen Sand, and the 

Mud Point Channel from Mud Point across the head of the 
Channel aubj^A^to constant changes!** Mizen Sand, have been subject to constant changes, both in 

position and depth. A large island once formed and again 
disappeared. The present channels vary in depth over the sand, the least being in Lloyd's 
Channel, 25\ feet, and at Mud Point 80 feet at high-water neap tides. 

Further observations on the shoals in the Hooghly we defer to another part of this paper. 
Number of ships entering the During 40 years, from 1773 to 1813, the number of vessels 
Hooghly £rom 1778 to 1818. which entered the Hooghly annually increased from 160 to 

294. 

Those trading with Europe being exclusively the East India Company's property, were 
armed and were frequently laden to a draught of 25 feet. 

Pilotservice, .. , • j ./ ^ • j t:, 

At an early penod necessity arose for an orgamsed European 

pQot service ; pilot vessels and floating lights were established, and the surveys of Rennel 

and others were laid down to secure the safer navigation of 

^^' ^ ^ ' the river, which extends over 150 miles from Calcutta to the 

sea-reefs. 

From 1813 to 1833 private shipping were admitted to a free trade with India, and the 
, . . . . ^ V. • • 1010 ships enterinsf the Hooffhly increased to 372. These (with 

Admission of private shipping m 1813 '^ © ..t ^ xt j- r. -^ i.- i.- i. 

to 1883 which generally loaded ofl some exceptions among the East India Company's ships, which 
Calcutta. remained at the lower anchorages at Saugor and Diamond 

Harbour) mostly received and discharged their cargoes at Calcutta. Their return to sea 

laden with produce occupied much time both during the dry 

Difficalties in getting to sea. j xi. i.u \ mi. -j, £ 

season and the south-west monsoon. The necessity of cross- 
ing each of the shoals at high water and the uncertainty of tide and wind occasioned 
detentions of from two to six weeks, to lessen which cargoes were frequently completed from sloops 
in the lower part of the river, at a great expense of time and money. These difficulties led to 
the introduction .of steam tugs, and by private enterprise in 1829 the Forbes and other steam 

tufifs were established : but adequate support notbeincr fifiven 
Introdnetion of steam tngs. /y x ' x • u j j i. • j i.i 

these separate enterpnses were abandoned at considerable 
loss. 

In 1833 the East India Company relinquished all connection with mercantile transactions 
„ , , ,. ^ ,. . , and shipping, but the Bengal Government continued the pilot 

East India Company rehnquwh mer. . ^^ . f V, . i j n x- v vx j v 

cantile transactions in 1833 ; pilot ser- Service With their vessels and noating lights ; and buoys, 
▼ice kept up. boats, and harbour accommodations were arranged under a 

Steam maintained for conreyance of Master Attendant's department. Several steam-vessels were 
troops. maintained for the conveyance of troops to the maritime 

provinces, but were often employed in towing ships on the Hooghly. 

In 1881 the Calcutta Steam Tug Association was formed. Their fleet of steamers has 

varied from 3 to 5 efficient tug vessels during the last 19 
Steam Tug on orm m years. The competition of other steamers has caused alter- 

nate periods of profit and loss, resulting in there being but 7 private steamers available for 

towing: shipsin 1853. At that time the Government steam- 
In spring of present year great m- iii.xT» t.j j, * 
convenience felt hy insufficient supply Vessels were absent at Burmah, and great mconvemence was 

of tugboats, felt from the insufficient supply of tug boats. At the same 

time the returns of shipping frequenting the Hooghly for the 
Increase of shipping since 1888. ^^ ^^ ^^^^ ^^^ ^^^^ averaging 470 tons, against 87» 

vessels averaging 371 tons in 1833. 

This great increase in number and size since the withdrawal of the East India Company^s 
large Indiamen has brought with it a variation in the style of ship-building, inducing the 
leading shipowners to build longer vessels of lighter draught of water that would always load 
o£E Calcutta. These ships, with the increased supply of tug vessels and also the mail steamers 
now frequenting the port, find no difficulty in crossing the shoals, as, although of increesed 
tonnage, their draught of water seldom exceeds 20 feet. 
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Application by Bengal Chamber of 
Commerce to QoTemor General as to 
■iltioff up of the Hooghlj. 



In May 1853 the Government of India were informed 
by the Bengal Chamber of Commerce that 



Reply by the Governor General. 



ObBervations on these opinions. 



" during- the present season the depth of water on the James and Mary's in Lloyd's Channel and on the 
Gaspar Sand has been less than ever previously kuown^ and for many weeks past pilots have not felt them- 
selves warranted in moving ships of more than 600 tons burthen without steam, during which time the towing 
steamers of the port have consequently been so fully employed that many outward bound vessels loaded and 
ready for sea have been detained from a fortnight to three weeks, unable to proceed on their voyage," 

urging their opinion that these impediments are progressive, inevitable, and that they are 
Submit the Mutlah as a newcommu- beyond the reach of engineering skill. The Bengal Chamber 
mcation. ^j Commerce further submitted to the consideration of the 

Governor General the importance of opening a new communication from the sea to Calcutta by 
means of the Mutlah River, which has at a distance of ^5 miles from its mouth a sheltered 
harbour for vessels of large burthen. The Governor General, Lord Dalhousie, without concurring 

in these views, has ordered surveys to be made, and a com- 
mittee to enter into an investigation similar to that made in 
1844 on the practicability of providing Calcutta with wet docks. 

We cannot in this paper pass unheeded the opinions that have been thus expressed on the 

silting up of the Hooghly, and pending the reports of the 
committee and surveyors, we beg to lay down a few facts 
bearing on the question which we have gathered from personal experience. 

Speaking from 80 years' connection with the navigation of the Hooghly, including practical 
experience of the capabilities of steam towage on that river, we differ widely from the opinions 
of the Bengal Chamber of Commerce ; and we consider that, although the channels may have 
gone through many cycles of change, so far from progressive impediments being inevitable, the 
channels have always returned to their original depth, and that though there is nothing to indi- 
cate that the Hooghly is silting up, even should there be some diminution of depth, that may be 
obviated by a more general employment of steam in towing. 

We are borneout in this view by the concurrent opinion of 1 1 out of 12 Branch Pilots referred 

Opinions of Branch Riots in 1844. ^ '^^ 1^44., and by the minute of Lord Dalhousie, 20th of 
Minute by Governor General,April 20th, April 1853, as to the dangers incurred by the trade and ship- 
ping in the navigation of the Hooghly, and referring to a 
return showing that all the vessels that have been lost during the last 20 years amount to only 
51 ships. 

** It further appears that among such ships as have taken the now common precaution of being towed by 
a tu&: steamer, only one has ever been lost below Diamond Harbour, and not a single one above it." 

" Apprehensions have been entertained that the navigation of the river might be closed altogether by the 
silting up of the channels near the James and Maiy Sand. " 

*' No information has ever been before me to show that this is a probable event, or that it has of late years 
become more probable. " 

** Fleets of magnificent merchant ships annually come and go uninjured, and even unimpeded. The fine 
steam-ships of the Peninsular and Oriental Company habitually run up and down the river safely and at a very 
high rate of speed. The large mail steamers of the Screw Company and the heavily-armed steam frigates of 
the Indian Navy perpetually traverse the channel without difficulty or danger." 

Such being the opinion of the authorities on the spot best able to judge^ pending the official 

report^ we offer the best evidence obtainable of the present state 
' of the different channels or shoals in the Hooghly from a letter 
lately published by a Branch Pilots who states that the tide rises 14 feet in the neaps and 20 
feet in the springs, and that in the month of July in the present year there was at the under- 
mentioned places :— 



Table of Depths at different Sioals. 



Moyapore 
Roypore 

James and Mary's 
Rungafulla 
Middle Point 
Mud Point 
Auckland Ridge 
Lloyd's Channel 
Gaspar Channel 



Depth at H. W. Nespa. 


Depth at B. W. Sprinira. 


33-0 


38-3 


370 


427 


240 


29-6 


28-0 


33-6 


30-0 


36-9 


310 


36-6 


840 


39*6 


25-3 


30-3 


300 


96-6 
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The oolamn of neap tides exhibits the least depth at high vnUt on each shoal for two 

P«rfom.«.o. bj ««w rtewn-rfiip, J'^fu'^S "?f'' ' the oolumn of spring tides, the greatest 
Calcntu. depth obtainable eyery fortnight or spring— sufficient evi- 

denoe that with steam power the deepest ships now navigated 

Tl T'.T^T! i '"^ "? T ^t' " ''" ^"^^ exemplified by the screw steaiShip 
Calcntia, 1,800 tons (?),rumung from Calcutta to Kedgeree, a distance of 90 miles, in 6 houw 
on the , 

The James and Maiy is perhaps the principal impediment to the free nayigation of the 
James and Mary Sand. Hooghly. This shoal has the peculiarity of sometimes rising 

with the flood tide, and the difficulty of denoting its position 
by buoys or fixed marks is such that we beUeve both delay and danger may be much reduced 

by more constant examination of the changes and by daily marking the channels by small 
boats, and in extreme cases in the low-water season, about March, a powerful steam dred^inff. 
machine might be employed to open a channel. 

The same remarks apply to the Moyapore and Roypore Sands near Calcutta, where a power- 
MoyaporeandBoyporeSanda. ^^ dredger might be usefully employed in maintaining a 

Proper depth at the usual anchorages, as is the custom on the 
Thames and other nvers. 

It may be observed generaUy of the channels of the Hooghly that the existence of a strong 

GeneraUb.ervation.on thechannel. J^w^.w f^^^ whether from tie outfall, or in-draft, does not 
in the Hooghly. ^P^J ^^^ ^^^ channel m which it runs is continuous, and in 

.this feature may be summed up all the difficulties, dan^rs, and 
delays of Hooghly navigation; two fragments of fair deep-water course being frequently 
separated by a ridge or bank of a shifting and uncertain character, to find and know the crossinff 
place in which is the principal duty of the pilot and the incessant object of the surveyor. 

The banks or crossing places vary in depth, and are common to every known outlet of the 
Ganges waters. The channels, however, of which in each case they form the bar, as well as the 
sands controlling the line of channel, are themselves altogether subject to a change of position • 
and we can refer to substantial authority when we say that in the river mouth on a line 
between Saugor Point and the CowooUy shore, the river channel has repeatedly occupied both 
sides of it, and the sands bearing generaUy the same name have been at one time continuations 
of one shoal, and at other times of another from the narrower course above. 

. , . * u- *^- *!. TT VI > ^® ^^® before remarked that to a vessel 

Advantage, to a ship entenng the Hooghly, compared v j x r« i i.x xi . i vcouei 

with the diMdvantage. in entering the MnUah. DOUnd to l>alcutta there exist between Bala- 

sore Roads and the floating lights certain 
•• well-known featare. a. to soanding. and hottom which form a mark toward, whioh ship, in the south-weat 
monmon may steer with wfety for a pilot, who, from the peculiarities of the .oundings, can cross the tail, of 
the wa-reefs and bear up channel in perfect confidence of finding the upper floating light, even .hould the lower 
light not have been seen." 

On the other hand, a vessel wishing to enter the Mutlah River between the Mutlah and 
Bulchering Sands would have in the south-west monsoon to run 30 miles to leeward and 
to cross the tails of the Saugor Sand, the Light-house Sand, and the Bulchering Sand, while 
from the absence of the peculiarities of the bottom there would be no sufficient guide to indi- 
cate the ship's position opposite the numerous channels extending to the eastward, most of 
which, and particularly the Mutlah, have a bar or shoal between the reefs, similar to that 
f oimd by the Gaspar Sand between the Eastern Sea-reef and Saugor Sand. 

It should also be remembered that to the sailor the navigation is one entirely of longi- 
-, ^, .^ , .tude, not easily attainable at the end of a vovace with a 

Correct longitude necessary. j i . i. i i , , -.,,., , ^^j»s^ wicn a 

doubtful knowledge of the latitude and a frequent prevalence 
of thick weather. 

With respect to the navigation of the Mutlah, we have, from the infrequency of naviga- 
Navigation of the Mutiah. J^"' visiting it, less opportunities for speaking with certainty ; 

but it may be observed that above the safe anchorage in the 

Mutlah it divides into two branches, one at right angles with its course, which being joined 

«.,.., ^ T J liT ^y ^^^^ channels, a shoal is formed in the middle of the 

Shoal similar to Jame. and Mary. ^ • m ^ ^/ t :i ^^ ^*viw wx tue 

stream similar to the James and Mary. 
It appears from Captain Lloyd's survey that there was a navigable channel, 25 miles 
above the anchorage, to Matee, from whence there is a boat communication with Calcutta 
through Tolly's Nullah, 

p 1 
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On the schemes for constructing a railway or ship canal for the transport of goods to 

the ships at anchorage, we shall here offer no comment fur- 
Mutlah anchorage!™™""*^ *°^ ^^ ^^^^ ^^^""^ ^ compare the relative economy of time and money 

and facihties afforded to shipping by continuing to use the 
Hooghly, or transferring its commerce to the Mutlah and re-transporting goods, of which a 
vast quantity must arrive from the interior by railway to Howrah, either by water or land 
carriage to Matee. 

We know of no port showing greater similarity to the entrance of the Hooghly than that 

of Liverpool, where the great force of efflux due to the high 
with"tbe^ooghly1 ^^ ^ »verpoo ^-j^g ^^^ ^^^ narrow entrance produces the same effects as 

the great internal supply of fresh water in the Hooghly. 
There is only 11 feet at low water and 30 feet at high water neap tides on the bar of 

the port of Liverpool, notwithstanding which the largest 
tidei [ ep WR r a neap gj^jpg ^^^ steamers now afloat enter the river without diffi- 

culty or delay when steam towage is resorted to. 
As to changes, the Hooghly resembles the entrance of the Mersey in the fact that the 
. , . , Mersey formerly had a channel along the left bank down to 

m changes in channels. t» i i i ii ^i /-« i r^^ ^ i • , , 

Hoy lake, and another, the Crosby Channel, on the right bank, 
with the Burbo Jordan and other sand-banks between. 

These two channels having varied considerably, the best water is now found across the 
former shoals or Jordan flats. The changes, however, are so great and constant as to require 
daily alterations in the buoying and lighting by the Marine Surveyor. But the difficulties of 
entering channel through reefs is greatly reduced at Liverpool by the proximity of land lights 
and buoys ; while on the Hooghly the sea-reefs and channels reach 40 miles outside the low 
lands with only two floating lights and one light-house extending over 90 miles in a north-east 
direction, the dangers arising from which have this result, that out of 51 vessels lost in the last 
20 years, 35 have been lost below Mud Point, where the river navigation begins. To a parallel 
point on the Mutlah the land and sea channels extend 30 miles further on a lee shore in the 
south-west monsoon, which with the increased risk would require more floating lights, buoys, 
and pilot establishment, the expense of which is abeady so much complained of by the ship- 
owners. 

From these facts it is evident that a transfer of the shipping and trade from the Hooghly 
to the Mutlah would cause no diminution of the sea risk, costs, or delay in navigating the sea 
channels of the Fort of Calcutta, the natural difficulties causing delay in the north-east mon- 
soon and danger in the south-west monsoon. 

Notwithstanding the difficult entrance to the port of Liverpool since the introduction of 
railways in 1830, the shipping entering the Mersey have increased from 11,214? vessels, aggre- 
gating 1,411,964 tons in 1830 to vessels, making 3 in 1853, and the 
dock accommodation from 70 acres area to 210 acres, with extensive graving docks, warehouses, 
&c., afforded at an outlay of five millions. Yet such have been the exigencies of increased trade 
that further dock accommodation has been undertaken at Birkenhead, on the opposite shore of 
the Mersey, and in competition with the Liverpool docks. Into these docks, although but 
partially completed with one pair of gates, an amount of tonnage has been received nearly equal 
to the shipping entering the Hooghly. 

The works in course of construction comprise one dock of 140 acres, with a low-water 
basin of 30 acres, connected with gates and locks 100 feet wide and 500 feet long, to receive 
the very large ships, and require an outlay of one million sterling. 

We do not deny to the eastern Soonderbund River, Tolly's Nullah, and the Salt Lake the 
capability of great improvement, and consider that the eastern ti-ade will be greatly assisted by 
an additional outlet into the Hooghly; but we strongly urge the principle which has guided us 
throughout, that the Hooghly is the most obvious and certain high-road between Calcutta and 
the sea, that it is capable of great improvement both in its channel and nautical resources, 
and the position that will give to docks the greatest practical value will be the one that 
places them immediately between the railroad and the river, without making them dependent 
on, or depriving them of, the accessory advantages to be derived from other more speculative 
but desirable improvements, 

HOOGHLY BBIDGE. 

To connect the shores of the Hooghly by a bridge has long 
Necessity for a bridge. ^^^^ ^ desirable project, and one for which the necessity now 

becomes urgent. 
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The use of floating bridges as a means of effecting the transit has ahreadj received 
Foimer piopoealB fdr a floating considerable public attention^ and in the years 1840 and 1841 
hn^> a company was formed with the express object of carrying 

out a ferry on that system between the two shores of the Hooghly. The particular circum- 
stances which led to the failure and dissolution of that company having been entirely depend- 
ent on commercial affairs^ do not now demand explanation ; we may, however, state that no 
physical or epgineering difficulties prevented the realization of the scheme. 

Mr. Greaves having been engaged as resident under Mr. Bendel, the eminent engineer in 
the designing and superintendence of the vessels and machinery for that company, and also in 
other similar works in this country at Devonport and Portsmouth, and having subsequently 
proceeded to Calcutta to establish the floating bridge there, a well-founded knowledge of the 

subject thus obtained induces us to propose the following 
^^ ' design for the establishment of a steam or floating bridge 

between the docks and the city of Calcutta. 

The docks as now proposed to be constructed are absolutely far nearer to the heart of the 

, , , ,, jj u city, the Custom House, and merchants' offices, than they 

Its advantage* to the propoMd docks. \:m ^. £ i. u. j • xi. -i i.i •._ j.- 

would be if constructed in any other available situation. 

Taking the Calcutta Custom House as a centre, the proposed docks are only 1,500 yards 
distant from it, the docks proposed by the Wet-Dock Committee being at a distance of three 
and a half miles, and the prior schemes at Akra farm and elsewhere were situate at points 
still more remote. 

The most proximate position — viz., at Kidderpore^entailed the construction of a railway 
three and a half miles in length, the peculiar details of which are commented on in an amusing 
and instructive letter which forms the Appendix to the Wet- Dock Committee's Report, 1844. 

The substitute for this railway in the plan now submitted is the steam bridge connecting 

..t. i. J vj *^o *wo banks of the Hooghly — a work highly desirable in 

Comparison with a fixed bndge. • 4.1 n -ui • -x x- j .i.. xi^ 

itself, emmently feasible m its execution, and withm the 
compass of a cost which will be more than defrayed by very moderate tolls on the daily traffic, 
affording in many particulars a more desirable route for that traffic than any permanent and 
immoveable structure. 

That the trade which the railway is expected so largely to develope will be dependent on 
the native hackeries for the ultimate removal of goods to the merchants' godowns we presume 
to be inevitable under any probable state of afEairs in Calcutta. The route from shore to shore 
vid the floating bridge will present a level and uniform course, short in distance and moderate 
in cost. No fbced bridges, unless made on a principle which would sacrifice the advantages of a 
noble, river could be at a level less than 100 feet above the water surface, to reach which a 
circuitous route, a long and tortuous inclination, and a toll commensurate with the enormous cost 
of such a structure, would be unavoidable. The ascending incline could not be less than half a 
mile, thereby entailing a journey more than quadrupled in length alone on goods moving from 
shore to shore — a proceeding which would afford no alleviation to the present difficulties of boat 

traffic. 

The completion of the steam ferry in 1884 over the Tamar at Torpoint first introduced 
^ . . . - X. V.J ^l^is method of transit to the notice of the public, since when 

Orij^n of floating bridges. 4. 1 r v .1.. . ., ^ . 1. xi. 1 

the establishment of a similar conveyance across the Itchen 
River in 1886 and across Portsmouth Harbour in 1849 have fully proved this to be, as was 
then first asserted, the most certain, most regular, and most economical method of working 
ferries across tidal estuaries or broad rivers. 

The method in which peculiar advantages of the floating-bridge system are attained may 

Statemeat of fitness generally. ^ "^""^^ ^^ explained by referring to a paper contributed 

by Mr. Bendel to the Institution of Civil Engineers in 1838 
and published in the Transactions of that society. He there states that, '' by employing the 

Method of working described. ^^^^^ f * S^^^ ^^^ «^^.^ ^ ^^^^^^ ^^^ passenger by the 

bridge is rendered safe by night as well as by day, and in 
rough weather as in fine; whilst by employing them as. a medium through which motion is 
conveyed to the bridge, a command is obtained which enables the man at the engines to start, 
stop, and move forward or back with a certainty and rapidity unattainable by any other means. 
* These advantages are found of the utmost value in approaching the lan^ng-plaoes, the 
chains acting better than any warps, &c. 

" By their employment the course is direct, the speed uniform, and may be maintained 
with safety to the shore approached, and the delay or backing, warping, &c., which in some 
ferries take as much time as crossing the river, is entirely got rid of .^' 



46 



CONSTRUCTION OF DOCKS IN THE POKT OF CALCUTTA. 



Immunity from accident. 



The position of the two ferries at Devonport and Portsmouth in the midst of the naval 
PRFticular anccess at DeTonport and and mercantile shipping in close proximity to the dockyards, 
Portsmouth. gun, wharf, and steam departments of the respective ports, 

is sufficient proof that a ferry worked on these principles presents no obstruction to the navi- 
gation, whilst its unceasing regularity, immunity from danger, and uniform increase of traffic 
prove that it sufEers no obstruction from the numerous shipping and constantly-passing small 
vessels of those crowded ports. 

This immunity from accident and stoppage so excellently obtained in the two last-named 

ferries, affords the best assurance of equal success on the line 
here propesed ; neither is the width of the river and conse- 
quent length of the chains at all greater than the Torpoint or Portsmouth ferry, so that this 
objection, which might have had some weight in the case of rivers of extreme width, in this 
case without application, and the more so as it has been prftved of no account in those ferries, 
although coupled with the fact of their being large shipping ports and the site of constant 

anchorage. 

Economy in working is a point no less favourable to the comparison of tliis method of 

crossing rivers with that of free or paddle steamers, in proof 
of which we may cite the evidence given before a Committee 
of the House of Commons in 1 843 in favour of a Bill brought in by the Exchequer Loan Com- 
missioners for establishing a floating bridge at Dundee, in which it was shown that although 
the traffic at Portsmouth was quadruple that of Tay ferries, the cost per hour of working was 
one-third and per mile one-half that of the free-steamer system. This economy arises from the 
fact of the bridge being as nearly as can be self-acting, requiring consequently but few hands, 
and reversing, stopping, raising, and lowering her gangways entirely from on board, by which 
means all concussion and damage is avoided, and wear and tear is reduced to a minimum. 

We are enabled by the liberality of the proprietors of the ferries enumerated below to give 
the following table of the expenditure in maintaining their respective establishments, — many 
years^ experience being now available in proof of their economy :— 



Economy in working. 



Expenditure of exiat- 
ng companiea. 



ANNUAL EXPENDITURE. 



Management . 
Maintenance . 
Bepairs > • • 
Depreciation of chains 



TOIIPOINT. 


iTCHBir. 




POBTSVOVTH. 


Average of 6 Ye&ra. 


7 Years. 




4 Years. 


£ *. d. 


£ s. 


d. 


£ S. d 


47 18 2 ^ 
693 12 6 . 


922 7 


«! 


202 11 2 
1,094 2 3 


234 8 8 ■ 
142 6 8. 


360 




346 17 i 

160 



1,018 6 11 



1,272 17 8 



1,792 10 6 



and their annual in- 
enme. 



ANNUAL INCOME. 

ToBPOxrt. 

1829-30. Ordinary ferry boats . 1,014 
1833-34 930 

Steam bridge opened 1834 



1837-38. Tolls farmed at 
1846-47. Ditto . 
1847-48. Ditto . 



2,000 
2,671 18 7 
2,670 



Itchiv. 



1836 

average for 7 years 
ending 1848. 
2,368 



POBTSXOUTM. 



1840 
1844-46 
3,664 17 4 

1847-48. 
4,434 10 8 



Accidents have occurred. 



It is not to be denied that in the bridges now in use the chains have occasionally broken 

either from original weakness or from reduction of strength 
by wear and tear ; but although it has been the custom at 
Torpoint to continue working the remainder of the day on one chain, it has never happened that 
both chains have broken at once, and one chain has always sufficed to work the bridge for the 
repairs and relaying of the other, it being always provided in the original construction that one 
chain should be sufficient to ride the bridge in any tide that runs in its locality. 

The rise and fall of tide in the Hooghly at Calcutta is 12 feet 6 inches, the rise of the 
^. ^, „ ^, freshes about 6 feet, and the extreme range about 18 feet 

Current m the Hooghlj. u • i_ mi i ., 

inches. 1 he current may run about 7 miles per hour, the 
ebb stream being by far the most violent during the freshes. 
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The rapidity of the current at Portsmouth is quite sufficient to establish the feasibility of 
the principle in other tide-ways, and notwithstanding the landing-places at Portsmouthi were 
cramped to an inconvenient size by opposing parties ; the ease and convenience with which the 
ferry has been worked indicate plainly what might be done when ample accommodation for 
the sweep of the tide can be provided^ as in the great ferry for which it is now proposed. 

The only provision we consider necessary to secure the full development of this method 
. . of communication^ is that the shipping should by authority 

be prevented from occupying that part of the usual anchorage 
lying within the sweep of the chain^ and that it should be exclusively appropriated to the tra- 
verse of the bridges. 

The whole estimate for the erection of a floating bridge establishment with duplicate 

boats and chains and landing-places sufficient for both is 
^ ^' ^ * £40,000^ and a moderate computation of the income induces 

us to believe that the whole may be maintained in working order for half -hourly journeys at a 
charge of 50 per cent, on the probable revenue. 

Independently of its connection with the present scheme^ as an auxiliary means of pro- 
moting that convenience of intercourse^ that accommodation 
^*° to the trading community^ and that inducement to the pro- 

duction and consumption of the staple articles both of export and import in this great country, 
for which the Honourable Company have already expended so much in the opening of lines of 
communication, and especially in the construction and improvement of the Great North-West 
Boad, we can conceive nothing more effectual than thus closing an hiatus in the great artery of 
communication, the importance of which in the present state of our relations with the Indian 
Empire few can fail to appreciate. 

COMMEBOIAL QUESTION. 

As a port, Calcutta may rank high among the great ports 
Calcutta « a port. of the world. 

The total annual tonnage is not less than 400,000 tons, and the whole of it> as currently 

entered and reported, is a bond fide trade and not a mere 
T«u««e £«I««tlng it. registry Of paasing TeseelB. 

The trade of the port, however, is of a mixed character, a very large proportion being 

carried on with Europe, and principally with the United 
ICxed character of ito trade. Kingdom, while a considerable tonnage represents the com- 

merce circulating among the Asiatic ports locally known as the country trade. 

This trade was formerly very much carried on in vessels owned by British merchants in 

Calcutta. The existing owners of shipping are now a few 
Shipping by whom carried on. ^^^ ^^^^^ ^j^^^ yef^\^, mosUy purchased from former 

En<ylish owners, are occupied in trade between Bengal and the ports of the Persian Qnlf , the 
coi^ts of Arabia, Malabar, and Mauritius, and the cotton trade between Bombay and China, 
the more valuable and opium trade being carried on by steamers and American shipping. 

The country trade with the eastern ports of the Archipelago has of late years passed 

greatly into the hands of Oerman shipowners belonging to 
Country trade. ^j^^ Northern and Baltic ports, Bremen, Hamburgh, &c., 

whose vessels, remaining in those parts for two or three years, have now absorbed much of this 
business to the exclusion of British, The number of American ships has greatly augmented, 
and the foreign Europe traders form no inconsiderable body, but the bulk of the shipping and 
the most valuable and important freights are those for the United Kingdom, 

With the Europe traders there is a great difference in the amount of goods carried put 

and home. The freight to India is of manufactu]?ed goods 
Difference in amounu o! goods oar- ^^^ homewards of unmanufactuied^ and raw materials greatly 
^ ^ ^^ exceeding the former in tonnage. 

The voyage is very generally made out and home in the year, but ships have occasion- 
ally been taken three times from port to port in one twelve- 
Length of voyage, month. The time for discharging and loading cargo is 
never less than a month, and in the estimates furnished by the Calcutta Chamber of 
Commerce to the Wet-Dock Committee, 1844, is stated to be 45 days. While in port, 
ships are either placed in fixed (all four) moorings near the shore, or lie at swinging moor- 
inirs in the stream ; they are also as frequently moored with their own anchors, but in 
either case, from the absence of quays, goods are taken on board in the stream. Watering is 
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performed in the same way, and repairs, unless sufficiently large to send a vessel into dock, are 
performed at a ruinous cost by sending men and materials to perform them at a distance from 
the dockyards on shore. 

The shipping employed in this trade has always been a boast of the British shipowner, nor 
Char te £ h* ^^ ^^ possible that any port in the globe can exhibit such an 

array of first-class merchantmen, and in such condition as 
may be seen in this port in the cold season, ranged generally in three tiers through the 
principal part of the river, and kept as if for inspection or review in a condition most attractive 
to the homeward-bound passenger. 

The magnitude of the internal trade of Bengal, the immense capital and population 

_. employed in the river craft, and for the transport not only of 

the merchandise arriving and departing with the Europe, 

foreign and country traders, but of that endless stream of articles for the food, use, and manu- 

factures of the teeming population is but little known beyond 

the limits of Calcutta ; and in justification of our proposal to 

provide a boat-dock as accommodation to that increasing business, we will quote first from the 

Calcutta Review, June 1847 : — 

"Nearly all the commerce between India and Europe has but two great emporia, Bombay and Calcutta : one 
for the western and the other for the eastern side of India, which together receive the wealth of a continent 
whose dimensions must be described by hundreds of thousands of square miles, whose geology presents every 
variety of feature, and which, besides its peculiar and purely indigenous products, is capable of producing on hill, 
valley or plain, on some diversity of its length and breadth, almost anything which any other country produces: 
of edibles, tea, coffee, sugar, saltpetre, rice, wheat, and other grains and seeds in uncounted variety, food for 
man and beast, which would make the poor at home envy even our horses ; of raw materials for textile and 
other manufactures, silk, cotton, hemp, fl^x, jut'C, caoutchouc, horns and hides ; of dyeB, indigo, shellac, lac 
dye, cochineal, <&c. ; oils in great variety ; of gums in great variety, copal, Arabic, myrrh, &c. ; of drugs and 
medicines, besides opium and tobacco, a rich but little known pharmacopoeia ; woods ; stones of great beauty, 
including marble, besides coal, iron, and unexplored mineral treasures. India also has its manufactures ; Dacca 
its muslins ; Murshedabad its silk ; Patna its candles and cloths of all descriptions; Mirzapore its carpets, rugs, 
blankets ; Benares its embroidered cloths, shoes, and a variety of other articles ; Delhi and Kashmere its shawls 
and jewellery ; Gujrat, in the Punjab, its damascene blades, and almost every district some branch of industry — 
the object of a commerce capable of vast increase, if better means of transit were afforded." 

With respect to the traffic on the river from Calcutta upwards, we are able to extraet 

some remarks bearing on the subject from a pamphlet pub- 

anfnSr ^^"^ '™'^'' ""^ ^^"^ ^''°*'* ^^^^^^ ^^ **"■• ^^^'^^^ Robinson, C.E., who in 1848 carefully 

surveyed the Ganges from Allahabad downwards, and subse- 
quently established steamers on that river : — 

" Notwithstanding all the impediments which Nature has placed in the way of the navigation of the Ganges 
ImpedimentB to the navigation of the i^ the low water Dr dry season, it is still even then available for carrying 
Ganges yet etill available. on \}^q traffic of the country to an extent that the resources of science 

and capital would find it no easy task to provide a substitute for. 

** At the Jungeepore Toll on the Bagheeruttee, the only point, except Calcutta, where there is any return 
Jungeepore Toll. made, the number of these vessels which passed was, in the year 1844, 

Number of venaels passing. 60,320 boats, the tonnage of which was upwards of three quarters 

of a million. 

'* The articles enumerated consisted of grain, pulse, salt, sugar, indigo, cotton, saltpetre, oil-seeds, mangoes^ 
Tegetables, coals, lime, firewood, straw, &c. In the above no account is taken of vessels with Government stores, 
troops, ammunition, &c., nor of opium. 

•* The number of river craft arriving at Calcutta by the Soonderbund rivers upon which toll was collected 
amounted in 1844 to 125,000 boats, or an average of 340 boats per day, the total tonnage of which is about 
1,250,000 tons. The traffic at these two points alone added together (which it is fair to do) amount to upwards of 
2,000,000 tons, or four times as much as the whole sea traffic in ships to and from Calcutta. No account was 
taken of boats under 28 maunds. 

" The returns from the Qovemment Inland Steam Department in the same year (1844) gave 39 voyages, 

^ o* Tx * ^* carrying 45,500 packages of goods, besides treasure, and 2,500 passengers, 
Betnm of Government Steam Department. , , ,. T ^ Ai-/» r^/^/^ » r a » 

and show a return of upwards of £5o,C00. 

" From Mirzapore, a great mart of the Ganges, it is reckoned that 18,000 tons of cotton, 2,000 tons of 

sugar, 1,000 tons of saltpetre, 1,500 tons of indigo, and 1,300 tons of 
Trade from Mirzapore down the Ganges. ^^^^^^^ and lac dye, are annually sent down to Calcutta; whilst there 

is received at Mirzapore from Calcutta yearly 8,000 tons of metal and hardware, 5,000 bales of twist, 3,000 
packages British silk and cotton goods, and 10,000 packages of other piece-goods." 

It may be suggested that the greater or part of these goods will be eventually carried by 

railway, and that the boat traffic will be diminished in pro- 
Eflfect of railway. portion, but in England we find in many instances that canals 

placed in competition with railways are carrying more goods than before the latter existed. 
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Such has been the expansion of commerce in Great Britain, and we may suppose that it 
will be only in less degree in British India. 

Amongst the real tangible advantages which the exist- 
to Sij^lJ^**^ ""^ ^"^^'^ ^""'"^ «°<5® «f ^«* d^'^s o*f^'« ^ **^« *"^« <>f » port is the saving 

in expenses falling direct on the shipowner. 

The Wet-Dock Committee, 1844-, was famished by Messrs. Massey and Beckwith, of 

Calcutta, with detailed accounts, from which it appeared that 
unhjtt!^^ Committees 1844, oa the ^ ^^^^ ^j ^qq ^^^^ j^^ ^^ ^^ average, 45 days in port, and 

that such a vessel would load and unload in the docks in 
about three weeks, and that her expenses would be fiSS per day, including wages and 
provisions. Other costs and charges are added, making the total, including insurance against 
the river risk, amount in all to it68. By a saving of 20 days this becomes fil,S60 per 
ship, but allowing that some dock charges would have to be borne as a set-off, the simple 
reduction of expenses in port will be found scarcely less than fil,000, or £100, per ship; 
and as we have elsewhere quoted the number of ships which we may anticipate using the docks 
at 400 per annum, we find a diminution of annual disbursements of £40,000. 

At the close of the last century, when the construction of wet docks in London was so 
w 1 V f T <i ^^^y advocated by Mr. Vaughan, he states that " the docks 

would treble the despatch given at the legal quays, and 
Opinion by Mr. Vanghan, their pro- ^jg^ ^j^^ convenience flowing from them. They would be 

central to the city, to the customs, to the excise, to mer- 
chants, tradesmen, brokers, coopers ; also to inspection, rule, delivery, and consumption. They 
would not disturb the present seat of commerce or the situation of manufactures near the 
landing of those merchandizes that are large and bulky.'' 

Mutatis mutandis, this may be equally said of Calcutta, 
OompariBOu with Caicotta. j .j? * ^ i. • u- i xil * " ' 

and 11 true of a port m which there were quays, how much 
more so where there are none. 
The losses which are annually inflicted on merchants and traders by open and concealed 

robbery are too well known in Calcutta to make it necessary 

undSr^t^i^"*" ^ ^"^°* *o «Pl'"'» ^""^^ ^''^ *1^« ^a'"« of goods is raised, not only by 

the loss of what is stolen, but by the charges for watching 

every boat-load of goods sent alongside a ship. In Loudon and the greater British ports, 

docks have been now long enough in existence to make the reader almost wonder at the 

estimate given by M'Culloch that "previously to the con- 
struction of wet docks on the Thames, the property annually 

pillaged from ships amounted to £50,000 a year, although he at the same time qualifies 

his statement by the remark that this was probably an exaggeration.^' 

Vaughiin on the same. And yet we find Mr. Vaughan states that 

''ealcalatioDs have been made of the annual losses by plunderage to the West India produce alone of above 
£150,000 per annum to the proprietors, and of £50,000 per annum to the revenue for the port of London, 
and if other branches of commerce were included, it might be estimated at a loss of near £250,000 per annum.'' 

The Wet-Dock Committee observe on the question of pillage and the above statement by 

M'Culloch, that although £500,000 may be a trifle exa?- 

VlTet-Dock Committee. .^ j .. -i / i .. . 

gerated, it may serve as a guide to a very rough estimate of 
the loss from the same source in this (the Hooghly) river. The West India Docks, which 
were the first completed on the banks of the Thames, were partially opened in 1802. The total 
value of imports and exports immediately before that year the Committee have not been able 
to ascertain, but in 1806, the year after the London Docks were finished, that value (official) 
was £86,527,000, but it would probably have bepn considierably less for 1801 ; taking it, how- 
ever, to have been the same, and the amount of pillage to have been £500,U00, this sum is 
rather more than 1^ per cent, on the total value of the exports and imports. 

If, then, it was even supposed that such a loss as li per cent, was sustained from piUering 
on the Thames, where there is a well*organised river police, it seems safe to assume 1 per cent, 
for the calculation of the amount of pilfering on the Hooghly, where the very men employed to 
protect property are found to plunder it, in those few instances where detection takes place. 

It appears, then, by the returns before the Committee, that the average annual value of the 
exports and imports of Calcutta for the three years 1841-42, 1842-4*'$, and 184S-44 was 
1114,59,47,196, less opium and treasure not so liable to plunder, £10,27,47,196, on which 
1 per cent is fil 0,29,472. 

G 
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The sum is enormous, and may possibly be considerably in excess of the reality, but there 
can be no doubt that the actual extent of depredation is very great. 

In Calcutta there are no vested rights in legal quays, sufferance wharves, or places 

entitled by ancient usage to exclusive custom-house privi- 

▲bsencH of vested in terei^ts. i • •. 

leges or priority. 
The right questionably held by many natives to demand toll on goods landed at parti- 
^. , , . ,. . , , cular g'hats may be equally levied (if legal) on what may 

Righta of natives. Particular ghaU. . « , , i • i • • i x 

in future come there, but there is no exclusive right to compel 
landing in any part of the river. 

Ihe system of bonding has not been largely practised in Calcutta, and not at all to the 
_ , ^ , . . , , extent that a proper condition of commerce would lustify. 

Bonded wareboasing not largelj / J i t i t • -• « ? i •! 

practised. -Ihe Bonded Warehouse Company, established m 1S33, built 

„,,„,, ^ a handsome and commodious warehouse, which has, we believe. 

Bonded Warehonse Company. , nr-niii i • i« 

been well filled and has proved a remunerative speculation 
for some years past. ' With this there can be no desire to interfere, but the construction of others 
in greater })roximity to the docking quays will doubtless speedily arise from the improved 
arrangements without interfering with the progress of this solitary instance of the spirit of 
commercial enterprise. 

Among other reasons which induce us to urge the formation of docks at this time is the 

greatly increasing state of trade. The port of Calcutta will 

Navigable space near Calcutta li- ^i v i* 'a i v ^i. -x- £ xi. /^ o j i, 

mited. always be limited by the position cf the (joosery Sand above 

it and the Garden Reach shallow below, and within this 
distance the western shore from the proposed dock entrances downwards, is encroaching on the 
river by continued deposit, so as to make it quite inadvisable^ if not impossible, to form any 
extent of wharfage there. 

The growth of Seebpore island has taken place within the memory of people now in the 

town, and the whole may again be as capriciously removed. 

Insaificieut for increatsed trade. „, ,, . •! -i i *. ii • i ^ rr* * i • 

llie dimensions available for the increased trainc of snipe 
and country boats is consequently limited, and although the latter may be reduced in number by 
the competition of the railroad, the general extension of trade will at least multiply the 
former, if it does not produce an increase of both. 

The ground in the rear of the Howrah shore, when formed into floating docks, will be an 
addition of so much water space to the navigable capacity of a port which must perforce 
enjoy the whole export trade of the valley of the Ganges and probably of the Berhampooter. 
Everv resident in Calcutta is accustomed to the crowd of native boats which line the 

shores of the native part of the town. Even in the Eastern 

Canals, through which but a limited portion of trade comes to 

^ , ,. . market, the throne: is perfectly overpowerinff. Ihe success of 

Eastern Canals ; their succi'ss. ' . ? ^ .^ . '.^ - t> ^ -. 

this canal was indeed so grreat that, within a few years of its 
completion, the whole expense of forming it was defrayed by the increased value at which 
the borders were disposed of and the receipts from regular trade. 

Anticipating the most complete success for a scheme wisely and prudently carried out, 
^ ,. , , ^ we cannot but point out some indirect advantaj>es which will 

Indirect advantages. ^ ^ ° 

result from the site here recommended. 
The general low level of the land in Bengal will of course suggest the benefits to be 

derived by a general raising of the surface from the dock 
.i,JL"e of^liiT '"'""^ ^^' ^'""'"^ excavations. A site for the deposit of the refuse or spoil could 

certainly not be found within the limits of Calcutta, or even 
of Garden Reach, should that side of the river ever be looked upon as a desirable position ; but 
on the Howrah shore, as yet only partially built upon, and not having acquired the density of a 
town, a general raising of all the land in the neighbourhood would be the greatest benefit 
that could be conferred upon it, and a system of drainage would thereby become available as 

, , . accessory to a general supervision of roads, houses, dwelling's. 

Improved drainage. j ^i -. f.^- v- i xi • j 

and those sanitary conditions which the promiscuous ana 
unregulated growth of Calcutta permitted to pass unheeded. 

The noxious influences of the Salt Water Lake on the east of Calcutta have been too lono^ 
felt and too frequently reported on to need any recapitulation here. '1 he worst inundations 
that can happen on the west side of the river will be caused by fresh water, and they may be 
so economically neutralised by the process here proposed that the pecuniary benefits thereby 
arising might fairly be thrown into the scale. 

We have, however (to avoid introducing anything chargeable with a visionary character), 
preferred to place the enterprise on its bondjide merits. 
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The number of dry docks or graving docks available for merchant shipping is ten ; of 
. these, three belong to the Hovn»h Docking Companfi one to 

Topp & Co. ; the old patent slip and dock ; Walker's Dock, 
the Mackenzie new Dock, Reeve's Dock, Reid's Dock, and Reeves' patent slip. The three 
Government Docks at Kidderpore are considered as fally occupied by their own works. 

Of the above graving dooks, several are of very capacious dimensionS| and have been 
employed in docking the largest vessels that have navigated the Hooghly. 

The first dock at Howrah was commenced and completed early in the present century, and 
the last of the above series was finished in 1847 or 1848. The increase of the dimensions of 
steamers, and the still larger dimensions talked of as probable, make it now necessary that some 
better method than that now available for entering these grawving docks should be added to 
the existing accommodation of the port. 

The convenience afEorded in entering a graving dock from still water instead of from a 

rapid current is great and thoroughly appreciated by all 
do^^rr.tarLr^'* '"^"'^ F^tkaUy in ch^e of «.oh duties. 

The greater responsibility arising from the dependence of all the graving docks with 

inner entrances on the one principal entrance we do not over- 
Orenter MfpoMiMlity not over- j^j^ ^^^ ^i^^ qj^^q July provided for to ships once within 

the entrance, the benefits of graving docks accessible from the 
float will be exceedingly opportune as security from the danger which so constantly arises 

from the peculiar habit of the tide in running strong flood 
Danger of bore mvoided. ^^ ^^^ ^.^^^ ^^^. j ^ considerable perpendicuW fall has taken 

place by the shore. The floating and dry docks will mutually assist each other, leaving at 
the same time ample trade for the full employment of the present river-side docks with vessels to 
which they are best suited ; while the immunity from casualties and freedom from the ever- 
recuiring accumulation of mud in the mouths of the present numerous river-side entrances 
will permit docks with inner entrances to be constructed and worked at a reduced cost, and the 

power of filling from the float and emptying into the tide 
LoM time required for docking ^j enable them to take in and discharge many vessels in a 

day — an operation for which two tides are now obviously 

required. 

DETAILS OF PLAK. 
nmuisioNS. 

Length. Bratdth. 

heet» Feet. 

Outerlock »^ «> 

Inner lock ^^ ^ 

Making a total length of lock of 600 feet 

Entrance to basin ^^ 12* 

E^in 1.000 400 

Floating dock, export 2,500 400 

Ditto ditto, import 12,600 400 

Each having a middle pier or jetty 200 feet long by 100 feet broad. 

CAPACITT OV SHIP DOCK. 

Acres. 

Basin (without entrances) '0 

Export dock 1® 

Import dock .....••••••• *^ 

Total of Land . 1381 

COUNTBT-BOAT DOCK. 

Dock 67 

Total of Land . 98 

In docks close packed there is room for about 9 ships per acre. The docks of 18 acres 
each would therefore hold 162 ships if full, but allowing one-third of the space for ingress, 
egress, barges and movement, we have space for 108 vessels averaging 150 feet by 40 feet ; 
two-thirds of this number, or li ships in each dock, will have clear berths at the quays. 

The basins to be more peculiarly appropriated to the use of steamers will contain at least 
twelve first-class steam-ships, without interfering with the shipping moving to and from the 

inner docks. 

ol 
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The amount of tonnage or native craft that may stow in the country-boat dock cannot 
be so readily defined ; a portionj however^ of the space and shore will be appropriated to the 
inland steam trade and transhipment of country coal. 

ESTIMATES. 

[£stimat€i have been prepared in detail^ hut ae any plan must be subject to considerable modification, the 
several heads only are given as showing the relative cost of the several departments. "l 

£ 

Exterior bouDclary wall with suitable entrances for protection and control . . 7,500 
Swing bridge over several entrance passages for one main line of road . . 6,000 
Hoases, offices, store-sheds, police stations, and general conveniences for the esta- 
blishment 5,000 

Cranes and moorings ........... 7,000 

Elevated reservior to be filled bj pum ping-engines working from the river, with 

provision for supply of water for ships, fire, washing, cleaning, and general use . 27,500 

Railways for transport of goods within the docks, with tamtables, sidings, and plant 10,000 
Import dock, export dock, basin entrances, locks, gear, quay wall, excavation 

and removal* 247,000 

Boat dock, excavation, slope, entrances, locks, walls, gates, and gear* . . . 60,000 

Management and expense of undertaking until commencement of receipts . . 30,000 
Warehouses of great capacity with covered sheds and stores for weighing, sampling 

re-packing, or retaining in bond ......... 100,000 

Floating bridge consisting of two steam-vessels on independent chains, chain 

mooring, and balance weights, landing-places, and entrances . . • • 40,000 
Graving docks for general business situated within the docks and adapted for large 

steamers as well as small craft, with gates, pumps, and fixed apparatus . . 60,000 

Total . 600,000 



The three lattor items are works on which the income and dividend must b^ calculated 
distinct from the dock estimates. There is consequently only £400,000 of capital, on which^ 
as the main question, it is necessary to see whether an adequate return can be obtained. 

SHABEHOLDEBS* QUESTION. 

In a previous page we have given estimates, of which that of 40 lacs of rupees or £400,000 

for the complete docks, we shall here assume, and now proceed 

Amount of estimate. a ^ \ xi_ • x i. • j "xi. ji. _i. j» 

to show how the revenue is to be raised, with the cost of 
management, maintenance, and depreciation. 

Under the first head we have — 

Expenses of management. 

£ 

Board of Directors in England .......... 1,600 

Secretary ............. 600 

Manager and Chief Clerk in Calcutta 1,000 

Accountant and Staff ........... 1,000 

Engineer ............. 1,000 

Dock Master 400 

Three Assistants ............ 460 

Dock gatemen (natives) . . . . • • • • • • .160 

Hawser men ............. 100 

Diver and sill cleaners ........... 100 

Dredging, cleansing, and washing ......... 100 

Watchmen, gatekeepers ........... 600 

6,800 

Annual damage and repairs 1,000 

Annual depreciation, renewals, &o. ......... 1,000 

8,800 
Sundry expenses ............ 1,200 

Total . . 10,000 

* loclugire of land ae on previoua r*ff«* 




f 
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In estimating the revenue derivable^ we take 220,000 tons of shipping as a probable 

proportion likely to make use of the docks on the proposed 
rates^ and solely from mterested motives, without any prefer- 
ential or compulsory enactments. 

Our revenue will then be«- 

B 

Ships, 200,000 tons, British, @ » 1 2,00,000 

. „ 20,000 „ Foreign, @ „ 2 40,000 

Goods inwards^ 



40,000 tons, British, @ 12 annas 
40,000 packages, @ 8 „ 
10,000 tons Foreign, @ 20 „ 
10,000 packages, ® 12 ,* 

Goods outwards— 

180,000 tons, British, @ Rl 
60,000 „ Foreign, ®„ H 



; 3,39,760 



Total Revenue . . 5,79,750 



We thus have a sum of 115,79^750^ exclusive of any revenue which may be derived 

from warehousing, watering, overtime, cranage, porterage, &Co 
Gross revenne, "^l**"^® <>' ^^^ all of which are here excluded as intended t6 be borne on their 

own special account independently of the dock estimates ; but 
as it requires no special showing to prove that all these operations can be worked at a profit, 
their addition to the general plan is left as optional. 

The buoyancy of these estimates of income is self-evident, and taking the probable gross 

income at only 5 lakhs per annum, and the annual disburse- 
ment 1 lakh, we have a net profit divisible of 4 lakhs or £40,000, 
which will give a clear income of 10 per cent, on £400,000, the estimate before referred to. 

Of the expense of the customs collection, the savings to be made pro rdta on the quantity 

of goods, the cost of the Harbour Master's establishment, and 

Collection of cnstoms. ,° ^. ,, . v i • j -i. • t j 

the pront on outlay thereby mcurred, it is beyond our power 
to say much. The expenses attending the collection of customs are doubtless easily and usually 

estimated in a percentage on the goods chargeable. The prin- 

Harbonr Master's Department ., * -i.*- xi^xrv t\ ^ ^ j. 

ciple of maintaimng the Harbour Department on a remuner* 
ative plan with sufficient surplus to maintain a gradual and healthy improvement without abso- 
lute profit, is also generally assented to and assumed to be acted on in this case. 

The maintenance of the docks, their g^radual development and future hopeful state, is here 

proposed to be placed on the safe basis of capital remuneration, 
benefit to shipowners, merchants, manufacturers, and trades- 
men, and on the general increase of revenue and the developed capabilities of a fertile empire. 



Proposals for the construction of Docks at Calcutta. 



From J. F. Lbith, Esq., Chairman, Eastern Bengal Railway Company ; D.Mackivlat, Esq.; C. Hxnfbbt, 
Esq., for Mbssbs. Bbassbt, WTTHB8,and Co.; Rbab-Adkibal W. H. Hall; and W. B. Lbwis, Esq., 
Secretary ; to Hit Exoellenoj the Governor Qeneral of India in Council, — dated 18th Maj 1864. 

We have the honour to address you on a subject of gpreat importance to the commercial 
prosperity of India^ in which we and those whom we represent are much interested. 

2. On the 6th February last^ a somewhat similar communication (a copy of which is 
enclosed), supported by memorials from the leading merchants and ship owners of London 
Glasgow, and Liverpool, was forwarded to the Right Honourable the Secretary of State for 
India, who, on the 9th of the same month, received by appointment a deputation from our 
body, whom he informed (after discussing the objects of the Company with much interest) 
that he could not officially take the initiative in such a matter, which must be referred to the 
Government of India at Calcutta. 
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3. Accordingly we now beg to lay before Your Excellency the proposals then made^ 
acconapanied by the following remarks. 

4. Various plans have been discussed for affording those additional facilities at Calcutta 
which are urgently required for the accommodation of its large and increasing maritime trade ; 
the most favoured of all has been the construction of docks. But no steps have been taken 
towards providing these ; not, it w'ould appear, because of the objections raised to them — for 
there has been the same inaction with respect to other schemes to which the like objections 
could not apply — but chiefly, it is believed, because no well-considered plan made by parties 
likely to carry out their proposals has been submitted to the Government of India or the 
Calcutta public. 

5. It is the aim of the parties hereto to supply this desideratum, and they approach 
the Government with proposals which they submit are sufficiently defined to admit of their 
merits being fully considered, and to form a basis for a concession. 

6. A careful consideration of the nature of the port and the character of its commerce 
has led to the belief that any scheme that will adequately accommodate the trade must embrace 
the supply of dock, and also river wharfage, and that these should be under the same 
management to ensure both being worked to the greatest advantage and prevent baneful com- 
petition^ as well as to promote economy in the first cost. 

7. The works proposed are shown on the plans sent herewith, and are described more 
in detail in the Engineer's report appended hereto. They consist (Plan No. 1) of a dock 
of about 50 acres, and a river quay abreast of the town of about 1,400 yards, or (Plan No. 2) 
of a dock of about 30 acres and river quays at the entrance to the dock and alongside the 
town, amounting to 2,000 yards' run altogether. 

8. The estimate for these works is £1,000,000, exclusive of land, which, it is assumed, 
will be provided by the Government in the manner usual for public works in India. 

9. Responsible contractors (Messrs. Brassey, Wythes, and Co.) are prepared to carry 
out the designs, and arrangements have been entered into with capitalists by which the sum 
required is guaranteed to be raised if the Government are willing to grant a concession on 
what are conceived to be equitable terms. 

10. While desiring to state the leading features of their propositions as definitely as 
possible, the parties hereto wish it to be understood that they are prepared to consider any 
modifications that the Government might suggest, and to leave all details to be settled in con- 
ference with the local authorities. 

11. It is submitted that any works now undertaken should be on a scale sufficiently 
large to meet the exigencies of the present and future probable trade, should be capable of 
extension hereafter, and should be so laid out as not to hinder, but rather facilitate, further 
improvements in the port. These points have been borne in mind in designing the works 
proposed. 

12. It has been urged against docks at Calcutta that, owing to the alluvial character 
of the soil, their construction would be extremely difficult; that so large a mass of stag- 
nant water, into which impurities must necessarily be cast, would become putrid in a tropical 
climate ; that the vessels and warehouses being crowded together would become unhealthy, 
and that the water oE the Hooghly, owing to the amount of soil held in suspension, is not 
fitted for dock purposes. 

13. Modern science and engineering experience are capable of surmounting the difficulties 
of construction, and the opinion of the engineers, coupled with that of the contractors, is 
sufficient evidence of this. 

14. The dock is purposely arranged witli entrances at each end, so as to admit of the 
water being changed as often as may be requisite, and thus the dock kept free from impurity, 
whilst its size and the arrangement of the warehouses will be such as to admit of ample 
ventilation, and it is believed that the spot may be made perfectly healthy. 

15. The mud deposited may be dealt with by scouring, dredging, or other means in 
ordinary use. 

16. The objections to a dock being removed, the next question that presents itself is — 
where should it be placed ? 

17. The following sites have been suggested, m., at Chitpore; on the river banks in 
front of the Mint ; near the East Indian Railway Terminus at Howrah ; or at Kidderjiore. 
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18. Chitporo is situated above the town^ and would involve all the shipping passing the 
most crowded part of the river to reach it. This would be a serious objection alone, but it 
entails as a consequence serious impediments to the prospect of ever erecting a bridge between 
Calcutta and Howrah. The approach roads also are inadequate to meet the traffic, and grea^ 
difficulties stand in the way ot opening a wider road or forming a tramway. Difficulty also 
would be found in dealing with the important roads leading towards fiarrackpore. 

19. The site before the Mint is already occupied by the native craft and inland river boats, 
and is close to the quarters of the native traders, whose interests would have to be purchased 
at considerable cost^ and whose displacement would interfere with their religious prejudices. 
The space also is too limited, and this site, as well as that at Chitpore, Would involve vessels 
passing all the craft in the river before entenng the dock, and interfere with the bridging of 
the Hooghly. 

20. Many reasons may be urged for a dock at Howrah. llie great importance of the 
traffic brought by the East Indian Railway seems to point to a bridge «t some time being 
constructed to connect its terminus with Calcutta, accompanied probably by dock accommoda- 
tion on the western side of the river ; it is therefore submitted that no steps should be taken 
that would interfere with the realization of these prospects. But the whole present course of 
trade, the situation of the merchants, warehouses, and the position of the termini of the 
Eastern Bengal and South- Eastern Railways and of the Eastern Canals seem to point conclu- 
sively to the eastern or Calcutta side of the river as being that upon which docks should first be 
made. 

21. On the Calcutta side the Kidderpore site offers many and commanding advantages. 
It has been recommended by committees who have well considered the subject ; there is a bend 
in the river between the anchorage opposite Calcutta and Garden Reach which will maintain 
deep water at the dock entrances. There is sufficient space not occupied by valuable property 
to admit of a capacious dock being now made and largely extended if needful hereafter -, it admits 
of the entrances being most conveniently placed, and it is near Tolly's Nullah. Access may be 
easily obtained to it by a railway from the existing eastern lines, and a tramway might be 
carried to it from the quays opposite the Custom House alongside the river, thus affording 
communication with the centre of the town. This tramway msCy be carried post Fort William 
without interfering with it. 

22. These are' amongst the considerations that have led to the selection of the site at 
Kidderpore, shown on the plan. 

28. With reference to the advantages of the proposed river embankment and continuous 
quay frontage, little need be said. Although the current in the river will render the quay a less 
desirable place for vessels to lie at than the dock, there must ever be a large amount of trade 
carried on by lighters and river boiEits, and the facilities offeied by this wharf for landing 
goods close to the principal warehouses will be very great, besides the general advantages of 
reclaiming the large extent of mud bank on the river shore. 

24«. It will be urged by some that the state of the River Hooghly below Calcutta is 
becoming so unsatisfactory that a large outlay in docks and wharves at the town could not be 
justified. But it must be evident that the trade is altogether too large and important to be 
abandoned or shifted, and that, should the river hereafter become difficult for the passage of 
large vessels, means would be adopted either by the construction of a canal to the Mutlah, or 
works of improvement in the Hooghly, to maintain a communication witli the sea. The proposed 
works would then be eqimlly available^ and are designed with a view to meet such a con- 
tingency. 

25. We beg leave further to submit the following suggestion, viz^ — That the Company 
should be authorised to levy tolls in such manner and subject to such control and at such rates 
as may be agreed upon with the Government on all vessels entering the port, and on goods 
landed ; such rates not to be disturbed until the Company is able to declare a dividend of, say, 
1 per cent. Then the Government might have power to revise them, but not so as to reduce 
the dividend below this amount. 

26. The tolls it would be requisite to charge would be considerably less than the expenses 
now incurred by merchants in landing their goods. 

27. The immediate object of this application is to solicit from the Government an expres- 
sion of opinion, first, whether the project meets with their approval ; secondly, whether they 
would concede the construction of such works to the Company ; and thirdly, whether they 
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would sanction the levying of tolls in the manner and under the restrictions above mentioned, 
so as to secure to the Company a minimum income. 

28. In the event of the Government favourably receiving these proposals, and agreeing to 
the principle of a concession, we would venture very respectfully to suggest that an early 
intimation of their views will greatly expedite future proceedings, as, under such circumstances, 
the organization of the Company would be immediately completed, and a thoroughly competent 
and skilled person would be sent out in the autumn to meet the local authorities, so as, in 
concert with them, to mature the plans, and settle the terms of the concession. 



Report of the Committee appointed to consider and report on the Junction 
of the East Indian Railway with the Eastern Bengal Railway by a 
Bridge over the Hooghly; on the formation of Wet Docks; and on 
other matters connected with the convenience of the Trade and Ship- 
ping of Calcutta. 



The fii*st question that calls for consideration is — How to deal with the terminal sta- 
tion of the East Indian Railway ; shall it remain at Howrah ; or shall tlie railway be brouglit 
across the Hooghly by a bridge, and a terminus be formed in Calcutta ? 

2. 'Vhe Committee has no difficulty in adopting the conclusion that the East Indian Rail, 
way should have its terminus both for passengers and goods brought to Calcutta, and that a 
bridge over the Hooghly should be constructed. This arrangement seems desirable both in 
the interest of the Railway Company and of the public. The inconvenience of the present ter- 
minus at Howrah, more especially for goods, is very great. The consti-uction of a railway bridge 
to give direct communication between the East Indian Railway and the Eastern Bengal and 
Calcutta and South-Eastern Railways is of great importance. 

3. The railway bridge will be best placed at the nearest point to (Calcutta at which such 
a structure would be safe from risk of ships breaking loose from their moorings in the Hooghly. 
This, from the evidence given, will determine the site for the bridge, about 2 miles above 
Cossipore Foundry. , 

4. By bringing the bridge as near to Calcutta as possible, the convenience of the large 
suburban towns on the right bank of the Hooghly will best be served, while the main inter- 
ests involved ^vill be equally well met. There seems no reason to think that any advantages in 
the way of engineering facilities of construction or reduction of cost would be got by placing 
the bridge higher up the Hooghly, that would compensate for the diminished convenience to 
the public of such an arrangement. 

5. There appears no real necessity for the provision of a direct communicntion by bridge 
between Howrah and Calcutta. The present importance of Howrah essentially depends on its 
being the site of the East Indian Railway teiminal station. If this be brought over to the 
Calcutta side of the river, the wants of Howrah will be quite easily met by a good steam 
ferry. 

6. The construction of a railway bridge below Cossipore would not only be objectionable 
on the score of danger from ships in storms, &c., but because it would seriously limit the avail, 
able space in the port, which is already inconveniently small. Further, the erection of a bridge 
below Cossipore would finally bar the formation of wet docks to the north of Calcutta. 

7. It does not seem desirable to form a carriage way in connection with the railway 
bridge on account of the large extra expense involved. The wheeled traffic across the Hooghly 
above Cossipore would certainly be very small. A path for foot passengei-s might be given. 

8. The Committee considers that the most convenient place for a suburban passenger ter- 
minus for the East Indian Railway will be Sealdah. The ground occupied by the existing terminus 
of the Eastern Bengal Railway Company is amply sufficient in extent for the passenger sta- 
tions of both Companies, and the Committee advises that, if possible, this site should be ap- 
propriated for the passenger traffic of these two railways ; the present Eastern Bengal Station 
being transferred to the East Indian Railway Company, and a new passenger station being 
formed for the Eastern Bengal Company, immediately to the east of it on the ground now 
reserved for the goods station of the latter Company. 
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9. If this plan be adopted, the East Indian Railway line would run from the Hooghly 
Bridge to the Eastern Bengal line, which it would join near the Dum-Dum Station. From 
this point the present Eastern Bengal line would be transferred to the East Indian Railway, 
a new line being constructed for the Eastern Bengal Company to the east of the present rail- 
way bank. The new line would cross the canal close to the present Eastern Bengal Bridge, 
and run up to the new Eastern Bengal Station over the present goods yard of that Company. 

10. Under this arrangement, the whole of the works would have to be carried out at the 
cost of the East Indian Railway Company. 

11. The Committee thinks that every effort should be made to effect this arrangement, 
and that no other would be thoroughly satisfactory. It would, so far as the Committee can 
judge, be as convenient to the Eastern Bengal Railway Company as to the East Indian ; but 
as it is possible that the former Company may object to it, and be able to satisfy the Govern- 
ment^ on grounds which do not present themselves to the. Committee, that it should not be 
adopted, it is necessary to consider the plans put before the Committee by Mr. Power, the 
Chief Engineer of the East Indian Railway. 

12. Two alternatives are suggested,— -either to form the terminus of the East Indian Rail- 
way in the angle between the Eastern Bengal line and the branch of the canal next to the 
Sealdah Station^ or in a closely adjoining position, between the canal and the Circular Road. 

13. In the former case, it might probably be expedient to bring the East Indian Railway 
line along the Eastern Bengal bank, as before suggested. 

14. In the latter, it would be necessary to form a new line running nearly parallel to the 
Eastern Bengal line, as far as a point about two miles north of the Chitpore branch of the 
canal, whence it would turn down to the bridge over the Hooghly. This arrangement would 
require a separate branch to give communication with the Eastern Bengal line. 

15. So far as the position of the East Indian Railway terminus is concerned, the second 
site would have the advantage. But it is almost certain that the cost of the land required 
would be so greatly in excess of what would be necessary in the other case, that the Govern- 
ment could not be expected to agree to placing the terminus between the Circular Road and 
the canal. 

16. In both of the plans last named, if the passenger and goods stations were combined, 
the terminus of the East Indian Railway would necessarily be formed on the ground surface. 
If the goods station were elsewhere, the passenger station might be at a high level like the 
existing Eastern Bengal Station at Sealdah. 

17. This remark is made having reference to the possible construction of a metropolitan 
or suburban line, the former to connect the main passenger stations with the centre of 
Calcutta near Tank (Dalhousie) Square, the latter to give milway communication to the 
suburbs from Chitpore toKidderpore or Garden Reach. Such lines must certainly be formed 
at a high level, and there would be some inconvenience if the main stations were not nearly on 
the same level. 

18. The Committee confines itself to stating its opinion that the construction of such 
lines as these last named would be undoubtedly a great convenience to the public. The cost of 
construction, including the price of land, would be great, and the traffic must be very large to 
ensure a profitable return. There is every reason to think that a very large passenger traffic 
would spring up on such lines, and the Committee may hope that capitalists will come forward 
to undertake them ; but the Committee can see no sufficient reason for advising that assistance 
should be given by the Government to such railways, beyond what would be naturally granted 
under Act XXII of 1868. 

19. On the whole, the Committee advises that the East Indian Railway passenger sta- 
tion should, if practicable, be on a high level, and in such a position that its formation would 
not be likely to interfere with a future suburban railway, and that easy communication with a 
suburban or metropolitan line might be practicable. These conditions will be far best met by 
the arrangement fibrst recommended by the Committee, tfiz,, placing the East Indian Railway 
Station on the present Eastern Bengal Railway Station site. But if either of the other two 
plans referred to be forced on the Company, the above points should not be overlooked. 

20. As to the position of the East Indian Railway Calcutta goods station, the Committee 
believes that there is no necessary connection between the goods and passenger traffic of a 
railway, and, indeed, that there is increased convenience in entirely separating the principal 
goods and passenger stations when the traffic is heavy. This remark, and the observations in 
the four following paragraphs, apply as -strongly to the Eastern Bengal goods station as to 
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that of the East Indian line ; and it may be added that, if it be found practicable, there would 
\ye many important advantages in having the main goods stations of these two railways in 
contiguous positions. 

21. As regards the convenience of the trade of Calcutta, there seems little to choose 
between any site along the canals and Circular Road, from Chitpore to Sealdah, The main 
business in warehousing, &c., is carried on in the part of the city bordering on the Hooghly 
between the Custom House and Chitpore, and all points on the line named would be nearly 
equidistant from the centre of this class of business. 

22. It is a fact suflBciently attested that the trade of Calcutta, as now conducted, requires 
that the mass of the goods for export (which form the most important part of the goods dealt 
with by the Railway Companies) shall be re-packed in Calcutta. This involves their delivery 
by cart at the warehouses of dealers. Probably the formation of wet docks, with warehouses 
attached, might hereafter, in some measure, change the habits of the trade, but meanwhile the 
requirements of the existing state of things must be met. Hence a large ordinary goods sta- 
tion must be formed, suitable for the present condition of business, quite irrespective of the 
question of docks. 

23. At the same time there can be little doubt that it would be a great advantage if the 
railway goods stations were near wet docks, should they be constructed. 

24. As will be more fully explained hereafter, the Committee considers that there are 
special facilities for the formation of a wet dock near Chitpore, and some probability of such 
a dock being undertaken. Under these circumstances, the most suitable site for a railway 
troods station will, they think, be at some point to the north of the canal at Chitpore near the 
junction of the BaiTackpore and Dum-Dum Roads. So far as the town trade is concerned, the 
site is unexceptionable, and if the dock be executed, the arrangement will be very satisfactory 
to all interests. 

25. Having in view, however, the possible failure of the expectations of the Committee as 
to the construction of wet docks, and coming to a satisfactory arrangement with the Eastern 
Bengal Company as to the Sealdah passenger station, it is necessary to refer to the plans that 
would be followed if the East Indian Railway had a joint goods and passenger station in 
either of the two positions indicated by Mr. Power. 

26. The site between the canal and Circular Road would certainly be the most convenient 
of access, and, so far, the best of the two. Also, this site has the advantage of admitting rail- 
way communication for the interchange of goods with the Calcutta and South-Eastern line on 
the level of the ground. The connecting line would pass under the Eastern Bengal Railway at 
the first canal bridge. All the roads crossed by the railways would be provided with bridges 
over the line ; if suflBciently easy slopes were given, this would not be a serious objection. 

27. If the site between the canal and the Eastern Bengal Railway were adopted, the 
communication with the Calcutta and South-Eastern line could only be made on the level of 
the ground by stopping the traffic on the canal. As it is understood to be intended to regard 
this branch of the canal only as a dock for the Calcutta trade, and to open a new through 
line into the Hooghly, perhaps such a line of railway would not be thought a serious objec- 
tion. Otherwise a swing bridge might be constructed to take the rails over the canal, which 
would be as little objectionable as such works can be, inasmuch as the only traflSc over it 
would be goods passing between the Mutlah and the East Indian Railway Station ; or the Cal- 
cutta and South-Eastern goods might be taken by a high-level line to the east of the Eastern 
Bengal Station to join the latter railway at a convenient point beyond the first canal bridge. 
The present line of communication runs through the Eastern Bengal goods station, and is 
otherwise not suitable for working a traflSc of any magnitude. 

28. As before said, when treating of the East Indian Railway passenger station, the 
choice between the two localities, east or west of the canal, must mainly be settled on a con- 
sideration of the additional cost of the latter. The same remark applies, of coarse, to the goods 
stations. The impression of the Committee is that the site next to the Circular Road is barred 
by the expense of the land. 

29. It is not necessary for the Committee to make any final recommendation as to the 
mode of joining the Calcutta and South-Eastern Railway with the East Indian Railway. Of 
the different plans that may be adopted, that must be selected which the Government and the 
Company shall think on the whole most convenient when the arrangements to be adopted for 
the East Indian Railway line shall be finally settled. 

30. With respect to the Eastern Bengal goods, the Committee is disposed to think that, 
if a wet dock be formed near Cossipore, the goods station of this railway should be placed 
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sear the docks and East Indian Kailwaj goods station. The existing arrangement, bj whieh 
the goods station is on the high level close to the passenger station, is certainly objectionable, 
as leading to verj large expense in making extensions. It is otherwise inconvenient to have the 
access to a passenger station obstructed by the carts that must fill the approaches to a large 
goods station. 

31. The Committee is not prepared to make any definite proposal as to the position of the 
Eastern Bengal goods station, in the event of the present Eastern Bengal Station being en- 
tirely appropriated to the passenger traffic of the two larger railways, and of the Chitpore site 
being rejected. It may be suggested, however, that this goods station might be formed on 
the level of the country, either between the present Sealdah Station and the Balliaghatta Road 
west of the caual ; or just beyond the canal to the east of the Railway ; or alongside of the 
East Indian Railway goods station between the Railway and the Nurkaldanga Road. On the 
first plan, the access would be by a bridge across the canal stopping the boat traffic, or by a 
swing bridge (as before explained in the case of the Calcutta and South- Eastern junction 
line), both at a low level. On the second plan, no such canal bridge would be needed On the 
third plan, access must be given to the goods station by a line looping round and passing 
under the main railway embankment. It seems sufficient to leave the determination of this 
matter to the Government in communication with the Railway Companies, 

82. The arrangement of the Calcutta and South-Eastern Railway terminus is in no way 
affected by the questions specially referred for the opinion of the Committee, and it seems 
needless to discuss this subject at present. 

S3. The general scope of the conclusions of the Committee therefore is, that the public 
convenience will be best met by massing the passenger traffic of the East Indian and Eastern 
Bengal Railways at a high level at Sealdah, whence metropolitan or suburban passenger lines 
can hereafter be extended ; the goods traffic being brought together to a central position on 
the bank of the Circular Canal near Chitpore. If these arrangements are, as the Committee 
believes, the best for the public, they must also, as a matter of necessity, be the best for the 
Railway Companies. But as they involve considerable changes of existing plans, and as the 
two Companies must be got to consent before they can be adopted, the Committee has thought 
it expedient to refer to other arrangements, which, no doubt, offer possible, though far less 
satisfactory, solutions of the question under discussion. It might be added that it would 
seem well for the Calcutta and South-Eastem Company to consider whether they also should 
not adapt their passenger and goods stations to the places now recommended, for the two 
other main lines having their terminus in Calcutta. 

34. The only other point calling for notice, in connection with the railway arrangements 
is the method to be adopted in obtaining the earth for the formation of the bank on the 
raised portion of the line between the Hooghly Bridge and the Eastern Bengal line, or the 
canals, as the case may be. Mr. Power, the Chief Engineer of the East Indian Railway, has 
proposed that, instead of taking up a strip of land sufficiently wide to provide the earth from 
shallow side-cuttings, a single deep excavation shall be formed in a convenient position, from 
which all the earth shall be taken to the bank by steam power. This arrangement will cer- 
tainly be most economical to the Government, as it will save the purchase of a large area of 
land. It will probably not be more costly to the Company, and will be advantageous as avoid* 
ing the formation of the unsightly and objectionable excavations along the foot of the embank- 
ment whieh would otherwise be necessary. 

85. But another important contingent advantage would arise from the adoption of this 
system of forming the bank, namely, that it opens the way for giving aid to the formation of 
a wet dock, in the locality which the Committee considers to be well adapted for a first experi- 
ment in this class of works without causing any burden on the State or the public. Obvi- 
ously so large an excavation as will be necessary to form the banks for the new line of the East 
Indian Railway, Mr. Power estimating it at SO acres, will at once be available as the nucleus 
of a wet Jock, and the site of the excavation which will be the property of the Government 
might, so far as the pecuniary interests of the Government are concerned, be handed over free 
of cost for adaptation for a dock basin. 

36. The temporary lines of a road which will, under any circumstances, be necessary for 
conveying the earth to the main railway bank, may quite conveniently be laid out so as to 
serve for the permanent approach to the docks and the goods station. 

37. On the whole, the economy of combining the construction of the new line of main 
railway with the excavation of a dock basin, and the formation of a i*ailway goods station 



i 



60 CONSTRUCTION OF DOCKS IN THE PORT OF CALCTTTTA. 

near it, will be very large, and the grant of the excavated site may be roughly estimated as 
equivalent to a contribution of at least £40,000 or £50,000 towards the expense of the docks. 

38. The Committee observes that, by a suitable arrangement of the works, these possible 
advantages will be, in a great measure, secured for the future, whether the wet docks be actually 
constructed at ODce or not ; and they strongly recommended that these considerations shall be 
carefully attended to in the final decision adopted by the Government. The subject will be 
further discussed in a later part of this report when the Committee enters more particularly on 
the subject of wet docks. 

39. The entire cost of the railway works that the Committee has suggested will probably 
not exceed £800,0(»0, and the importance of the objects to be attained by them seems fully 
to justify such an expenditure. This additional outlay does not seem of undue magnitude 
reckoned in relation to the capital of the East Indian Railway, and bearing in mind the very 
great importance of obtaining a satisfactory metropolitan terminal station. 

40. These are all the remarks which the Committee desires to make on the subject of the 
connection of the railways at Calcutta, and the remainder of this report will relate to the ques- 
tion of the formation of wet docks, and other matters connected with the convenience of the trade 
and shipping of Calcutta. 

41. The general enquiries which the Committee has made as to the requirements of the 
trade of Calcutta has led it to the conclusion that the first thing calling for attention is the im- 
provement of the means of landing imports and passing them through the Custom House ; and 
the Committee has accordingly already made the following recommendations to the Govern- 
ment. 

42. It has been recommended that immediate measures should be taken to provide jetties, 
in connection with suitable landing sheds and warehouses, on that poi-tion of the Strand bank 
that lies between the Bankshall and Armenian Ghats. 

43. That such jetties, sheds, and warehouses should be placed under proper Custom 
House control so as to admit of imports being landed, examined, and passed, on the extended 
frontage referred to, in the manner in which they are now dealt with at the Custom House. 
If necessary, an enclosure surrounded by a railing might be formed to embrace the whole of 
such works, due public access being, of course, reserved from the river to the shore at such 
points as may be deemed expedient. 

44. That suitable arrangements should, at the same time, be made to admit of the ship- 
ping of export goods from such jetties, sheds, &c., to such extent and in such manner as may 
be requisite for the convenience of the trade of the port. 

45. These recommendations are made irrespective of any decision which may ultimately 
be come to on the subject of wet docks ; the Committee being satisfied that, even should wet 
docks be constructed, the facilities suggested would still be urgently required for vessels which 
may not find accommodation in the docks, or which may find it more convenient to discharge 
from the river. 

46. That on the completion of the suggested works, any needful increase should be made 
to the examining and appraising establishments of the Custom House, to allow of the speedy 
< clearance of goods. 

47. That the construction and management of such works would be best undertaken by a 
Public Trust, such as has already been proposed for carrying out works for the improvement of 
the port of Calcutta, and that the shorter Bill now before the Legislative Council of the 
Lieutenant-Governor of Bengal seems generally to provide well for all the matters to be dealt 
with in constituting such a Trust. 

48. The Committee considers a Public Ti*ust better fitted for the carrying out of such 
works and duties as have been spoken of than a private company, for the following reasons : — 

1st, — That it is inexpedient to create private rights and interests on the banks of 
the River Hooghly, which is, and always must be, the public highway for the 
sea-borne trade of Calcutta. 

<?»ti?.— That all preliminary difficulties as to the rates to be charged for landing, wharf- 
age, warehousing, &c., which would arise in negotiating with a private 
company, will be avoided if the works be carried out by a Trust. 
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5rrf.— That the delay ia forming a company will also be thus avoided, as well as all 
questions as to the terms on which a company should receive a lease of the 
Strand bank, 

4tA. — That the Trust, acting in behalf of the community, will not desire to make any 
further profit on the undertaking than will pay the interest on the money 
invested, and the charges for maintenance and management. 

49. The Committee also thinks that, so soon as the needful accommodation of the character 
spoken of has been provided, it should be made lawful for the master or owner of any ship, 
three working days after the ship has been entered inwards at the Custom House, to land at 
any jetty, wharf, &c«, duly approved by the Bengal Government in that behalf without con- 
sulting the consignees, all goods which shall not have been claimed by the consignees; pro- 
vided that the consignees shall be bound to use all due diligence in removing goods after they 
shall be claimed, and if such due diligence be not used, it shall be lawful for the ship-master 
or owner to land such goods in the manner aforesaid, notwithstanding such claim. The land- 
ing of goods in this way should be conducted under suitable regulations to be approved by the 
Lieutenant-Governor of Bengal, and framed with a view to the protection of the legitimate 
interests of the consignees as to damage done before landing. Also such landing should not 
be allowed at variance with charter-parties or bills of lading which contain agreements for 
allowing ascertain number of days for the discharge of cargo. The Port Trust would become 
responsible for goods when landed, holding a lien on the goods to recover all lawful charges 
thereon in the manner in which the officer in charge of the Custom House is now responsible, 
under Section LII of the Consolidated Customs Act (VI of 1863). For this purpose, a modi- 
fication of the clause of the Customs Act, under which goods cannot be landed till 15 days after 
the ship has been entered inwards at the Custom House, will be necessary, for which authority 
will be required from the Council of the Governor General. 

50. The Committee has submitted a draft Bill for giving effect to that part of the above 
suggestions that refers to the modification of the Customs Act, and has forwarded to the 
Government of Bengal the amendments that the Committee recommends in the Bill for the 
formation of the Calcutta Port Trust, now before the Bengal L^slative Council. 

51. The above measures seem to the Committee those most likely to give immediate relief. 
The construction of jetties and landing sheds should be a work of comparatively small expense, 
and should be susceptible of being carried out by degrees, some portion of the works being 
brought into use at a very early period. If proper activity be shown, the Committee sees no 

. reason why arrangements of this character should not be in actual operation before the end of 
the present year. 

52. Before quitting this part of the subject, it may be useful to refer more particularly to 
some matters connected with the formation of a Port Trust for Calcutta, which have been 
under the consideration of the Committee. 

58. The Committee has adopted the conclusion, already approved by the Government of 
Bengal and the Government of India, that the proposed works be best carried out and managed 
under a public Trust. The reasons for prefering a Trust to a private company have already 
been ei^plained ; and the Committee, indeed, thinks that no other practical system of manage- 
ment for the purposes in view can be found at the present time. The only possible alter- 
native would be to carry on the works under a special Government office or department. The 
Committee looks on such a plan as out of the question. In the first place, the Government will 
not supply, from the ordinary revenues, the funds for objects such as those contemplated, which 
are essentially local in their character. The needful money must be raised locally, and some 
local machinery must be created for this purpose. . If the funds are raised under local respon- 
sibility, the management must be local also. The creation of a local fund involves the idea of 
a trust in one form or other. Of course the Local Government might be the trustee, if such a 
plan were deemed the best, and all the powers might be placed in the hands of the Lieutenant- 
Governor of Bengal. In the opinion of the Committee, this would not be desirable, and the 
formation of a sufficiently strong executive administration might, it is believed, be secured, 
without losing the advantages that would certainly be derived from the participation of a body 
of merchants in the business. 

54. In illustration of the practical inaptitude of the Government to advance such funds as 
those contemplated by the Committee, it seems sufficient to refer to the past history of these 
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questions, and to the fact that, after half a century of discussion, nothing whatever has been 
done. The history of the Mutlah port teaches the same moral. The suras available from the 
eral revenues for purposes of public improvement are so small, and the demands of all sorts 
large, that, in practice, nothing can be given for objects of which it may legitimately be 
said that they should be provided by local effort and local funds. 

55. A Trust to be effective must obviously be so constituted as to have a responsible head 
with ample executive powers, and such an officer must be salaried. Too large a body is to be 
deprecated, and the Committee considers nine sufficient. It will be important to ensure a full 
attendance at the meetings of the Trustees, and it may be found expedient to give each 
Trustee a small fee for attendance. It seems objectionable, at the present time, to tie down 
the Trustees to any rigid form of procedure in the performance of duties and distribution of 
responsibilities ; it will be better to allow such matters to be disposed of in the way which 
experience may show to be most suitable. If necessary, the Trust Act could be amended a few 
years hence, and the system of working the Trust defined more exactly after actual trial ; but 
the position of such a Trust is not comparable to that of a Corporation to manage the muni- 
cipal government of a city, and there is no necessity for attempting to give extreme precision 
to the rules for conducting its business. So, also, the functions of the Trust may best be 
made as simple and as few as possible at the outset. If experience shall show that such a body 
really performs well the business now proposed to be entrusted to it, the extension of its duties 
and powers can easily be made hereafter. For the present, the construction of the jetties, &c., 
is the important thing, and the undivided attention of the Trust should be directed to the 
speedy accomplishment of tliis. 

56. The Committee would look forward to the Trust eventually relieving the Custom 
House authorities of all the duties now performed by the latter, in connection with the custody 
of goods passing through the Custom House. As the arrangements of the Trustees are per- 
fected, the warehouses on the existing Custom House premises might be transferred to the 
Trustees, and improved at their charge, so as to form a system of bonded warehouses in con- 
nection with the jetties on the river bank. The contemplated compulsory landing of goods 
three days after the entry of the ships, will make it necessary to provide the means of ware- 
housing goods which are not promptly removed by the consignees from the landing sheds, or 
the latter will become choked. Under suitable rules, this warehousing will be quite easy, if 
warehouse space be provided, and connection given between the landing sheds and warehouses 
by means of rails and trucks. The present Custom House premises will give ample space for 
capacious warehouses, and the construction of such buildings there will be quite unobjectionable. 

57. The Committee has no difficulty in adopting the conclusion that the cheapest and 
simplest means of giving increased facilities for the landing of goods from the river 
will be the formation of jetties with iron screw-piles. It is extremely doubtful whether a 
permanent continuous wharf-wall could be constructed unless at a cost that would render such 
a work impracticable. The Committee, however, thinks that it would be going beyond the 
line of its duty if it entered on any special discussion as to the exact works to be erected. 
Such matters must plainly be left to the decision of the persons responsible for carrying out 
the works, and it would probably mther tend to create difficulties than to remove them if the 
Committee attempted to lay out a detailed scheme for the operations of the Port Trust. 

58. The Committee has further formed the opinion that wet docks, if constructed at 
Calcutta, are as likely to be useful, and to pay a sufficient dividend on the capital invested on 
them, as docks in any other port ; and though there is not any general conviction that dock 
works can at the present time be regarded as absolutely essential, yet it seems to be admitted, 
almost without exception, that they would greatly add to the convenience of the port, if con- 
structed. 

59. The solution of the question whether docks are, or are not, essential for the conve- 
nience of the port, mainly depends on the number of ships remaining in it at one time. The 
effect of the construction of jetties, as proposed by the Committee, and of the development of 
Port Canning on the Mutlah, must be awaited before any decisive reply can be given. The 
increase of the trade during the last few years leads, however, to the conclusion that all possi- 
ble aids will very soon be required, and that although there seems no reason for trying to force 
the development of any one means of relief, or to stimulate the construction of wet docks in 
any exceptional way, yet the Government will do well to e:ive all reasonable facilities, short 
of direct pecuniary aid, or guarantee of interest, to every well-considered and suitable scheme 
for improvement. 
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60. The Committee^ therefore, is of opinion that the proposals of the '^ Calcutta Dock 
and Wharves Company/* represented by Mr. Prestage, for constructing docks at Kidderpore, 
which involve the grant of the necessary land, at a cost to the State of £1^50^000 or £300>000, 
and of a 5 per cent, guarantee on the outlay of the Company^ estimated at one million, to be 
obtained by a general rate on all shipping entering the port of Calcutta, should be rejected by 
the Grovernment. 

61. It remains to be considered whether there are any sufficient general objection to the 
construction of wet docks at all, and what localities offer the greatest facilities for tJiem. 

62. While the Committee recognises that there may possibly be some special risks and 
inconveniences in the construction and working of wet docks at Calcutta, partly due to the 
climate, partly to the character of the river and soil, partly to the special nature of the trade, 
on the whole none of these considerations seem to be of a nature to throw reasonable doubt on 
the general beneficial nature of such works if reasonable precautions be taken in dealing with 
them. 



68. The first question that calls for notice is that of salubrity. It has been stated that 
even in England wet docks are at times extremely offensive, and that, in a tropical climate^ 
the risk of this description is far increased. But apart from the circumstance that the above 
fact does not give positive proof of wet docks being causes of sickness, there seems no suffi- 
cient reason why, if proper precautions are taken to prevent fQth being thrown into the basins, 
and to ensure a daily change of a sufficient quantity of the water, bad effects of this sort may 
not, at all events, be so far prevented as not to leave reasonable ground for refusing to accept 
the real advantages of docks, o^ly to avoid risk to the public health, which is, in some mea- 
sure, speculative. As to the mere surface of stagnant virater, the abrogate area already existing 
ia and around Calcutta in the shape of small tanks is so extremely lar^e, that the formation of 
wet docks will hardly affect the total quantity. It is, of course, no argument for the addition 
of fresh nuisances that others far worse already exist, but there is every reason to believe that, 
under proper police supervision, a wet dock would be [far more sweet and wholesome than a 
large number of the existing tanks in the suburbs of Calcutta. 

64. At the same time, to guard against possible risk in a first undertaking of this sort, it 
might be prudent for the present to prevent the construction of docks close to the south of 
the town, as it is from that quarter that the wind blows almost constantly during the hot 
months of the year, when the risk of the development of offensive effluvia may be considered 
the greatest. Hence the formation of a wet dock at Kidderpore might reasonably be objected 
to on this ground, — at all events until some actual experience has been got of the effects of such 
works on the public convenience or health. 

65. The next objection that may be referred to is the difficulty of providing for the crews 
of ships brought into the wet docks. As it will unquestionably be necessary to remove the 
crews from the ships, it will almost certainly be necessary to construct dwellings for them. 
This should, therefore, be done as pa^rt of any scheme for wet docks, and it will be an advan- 
tage to the seamen of a very high order, and one which might fairly be held far to outweigh 
^neral objections on sanitary grounds such as have just been referred to. The Committee is 
inclined to think that the Government should use every means in its power to secure attention 
to the provision of suitable lodgings for European seamen belonging to ships entering the 
docks, should any project for such works take a practical shape ; and if this be accomplished 
the results on' the health and comfort of the population of European seamen visiting the port 
cannot fail to be very satisfactory. The Committee believes that there is no class of the 
European community in India that so much needs consideration at the present time as these 
seamen, and desires to commend them specially to the care of the Government and of any 
company coming forward to construct wet docks. 

66. Great care, no doubt, must be taken to prevent accidents from fire, but, with proper 
precautions, there seems no reason why this risk should be such as to be regarded as a practical 
objection to wet docks. 

67. As to the deposit of silt, it is a difficulty that must be faced. That the mud 
deposited can be removed by dredging there is no doubt; the operation will, of course, 
be an element of cost unfavourable to the profits of the docks, but otherwise it seems 
to call for no special comment. 

68. In considering the localities available for wet docks and their relative advantages 
and disadvantages, the first and most obvious fact is, that the cost of land is high in propor- 
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tion to its proximity to the centre of business, and that the greater the convenience of the 
site, the greater is likely to be the difficulty of obtaining it for docks. In this sense, the 
two suburban sites at Chitpore and Kidderpore are at a great disadvantage when compared 
with Howrah, Garden Reach, or Akra. 

69. The cost of execution of the works will, in a considerable degree, depend on the 
depth to which the excavation has to be carried. This not only affects the quantities of 
soil to be moved, but the difficalty of disposing of it after it has been taken up. At Chitpore 
and Kidderpore the depth will probably be ten or twelve feet greater than at Howrah or Akra, 
the level of the surface being far lower in the two latter localities. 

70. The necessity for providing ready means of access to the railways is another 
important consideration. In this respect the Howrah and Chitpore sites have great advantagf^. 
The Kidderpore site would involve four miles of railway through the suburbs of Calcutta, 
and docks at Akra would require a still greater length of line. Docks at Howrah would be 
almost in contact with the East Indian Railway Companj-^s Howrah Station, and if the 
Calcutta goods terminus of this railway be made, as has been proposed, near Chitpore, nearly the 
same remarks will apply to the Chitpore site for docks. 

71. A most important consideration in the practical utility and convenience of docks when 
constructed, is their accessibility to the merchants whose business is transacted in them. In 
this point of view, the Chitpore site and Kidderpore are much on a par. The latter, however, 
is less advantageous ; and to the uncommercial public this site would incline to be directlv 
a cause of inconvenience, as leading to the creation of a heavy goods traffic a^^ross the part 
of the town occupied by the residences aud public drives of the European inhabitants. Such 
inconveniences might be guarded against by strict police regulations, but these again would 
seriously affect the commercial accessibility of the docks. 

72. The site at Howrah, being on the opposite side of the Hooghly to the places of 
business of the Calcutta merchants, is open to considerable o})jection, which will, it is true, 
be in part removed by the establishment of railway communication across the Hooo-hlv and 
by the improvement of the steam ferry, but which will still, in the opinion of many persons, 
be very great. 

73. The distance of Akra is, of course, still more objectionable, and unless complete 
railway communication were established and frequent trains run to docks at that locaiity 
they could not be regarded as satisfactorily placed. 

74. The accessibility to the river of the various sites that have been referred to is another 
point of importance. So far as the information before the Committee admits of its formint' 
an opinion, satisfactory entrances to docks could without difficulty be secured at Garden Reach 
at Kidderpore, Howrah, and Chitp3re. The Akra site is doubtful. 

75. Besides the land sites alluded to, the river bed itself affords posj^ible localities for the 
formation of d*xks. It has been a c.»mmon system in England to cut off shallow portions 
of river beds and to enclose them as dock basins. It is, of course, possible to follow a like 
course in the H«>?ghly. But though great advantages would arise from the saving in the 
cost of land, and of excavation, it is a question whether the expense of forming and maintain- 
ing the wall or embankment between the basin and the river bed might not outweii^h those 
advantages, and, on the whole, lead to a greater total charge. 

76. As to the available space for ships in the several localities named, and the means of 
enlarging wet docks hereafter, should they at first be constructed on a small scale in a 
tentative wav, the Committee thinks it hardlv necessarv to sav much. There se^ms no 
neoessitv for ha\-in^ all the docks in one place : and in sjeneral t^rms it mav be safelv affirmed 
that the space available is ample, if the money be forthccming, and the disposition to 
construct these works exists. 

77. One point more should be noticed, namely, the relative security of the several dock 
>ites, havin<^ in view the risk of an enerav's ships enterincf the river in time of war. Plainlv, 
the Chitpore site would hiive great advantasre in this respect, as it could not be approached 
without passinj; Fort William. A reasonable degree of protection would, in the same way» 
be oriven to do^jks at Howrah, if not carried too far down towards the Botanical Garden* 
Akra, Garden Reach, and Kidderpore would be wholly, or almost wholly, without defence. 

7S. Having referred to this subject, the Committee may add that it seems worthy of 
the consideratiun of the Government what precautious, if any, should be taken for the 
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protection of the port of Calcutta in the event of a war breaking out with a maritime power. 
It willy in every respect^ be better that the subject should be discussed deliberately when 
there is time to do so, and to take any preliminary steps that may be shown to be desirable. 
This Committee is obviously not a proper body to enter upou such a matter^ but it may state 
its opinion that there is apparently nothing to prevent the captain of a hostile ship of war^ 
if he were so disposed, seizing a pilot at the Sandheads and forcing him to take the ship up 
to Calcutta. Colonel Strachey has handed in a memorandum on this subject^ which is 
recommended to the attention of the Government. 

79. On the whole^ the Committee, on a review of the facta that have come to its 
knowledge, is of opinion that the Chitpore site has greater advantages and is less open to 
objections than any of the others ; and that, if capitalists are prepared to carry out wet 
docks in this locality, then the Government will do well to co-operate with them for the 
purpose. In saying this, the Committee desires that it shall be understood that a directly 
unfavourable opinion is not entertained by it of any of the other sites, though, for the reason 
before given, it thinks that the Kidderpore site should not, at present at least, be adopted. 
It does not, however, seem likely that wet docks will be undertaken at more than one place 
for some time to come, and as the expression of the opinion of the Committee as to the most 
favourable locality may assist in determining English capitalists in making a selection, and 
in actually entering on such an undertaking, this opinion has been given. 

80. The conclusion that has thus been adopted by the Committee as to the superiority 
of the Chitpore site has been arrived at irrespective of the special facilities in the way of 
economical execution, to which allusion has been already made when discussing the railway 
arrangements that will be necessary in bringing the East Indian Railway across the Hooghly ; 
and considering the great practical superiority that will thus be *given to the formation of 
wet docks at Chitpore, the Committee is satisfied that this plan offers such advantages as 
are not likely to be elsewhere met with, and as will probably determine any company really 
intending to enter on such works, to select this site, and commence operations as soon as a 
decision shall be come to by Government and the East Indian Railway to construct the Hooghly 
Bridge, and bring the East Indian Railway into Calcutta. 

81. The Committee has received from Mr. Power, the Chief Engineer of the East Indian 
Railway, a copy of a letter from Mr. G. TurnbuU, the Engineer of a Company lately formed 
in London to carry out wet docks in Calcutta, under the name of the " Docks and 
Warehouses Company of Calcutta/' which seems to give promise that the means may at once 
be forthcoming to carry out wet docks on a moderate scale of magnitude, should the 
Government receive favourably these proposals. Prom the prospectus 6i this Company, there 
is no appearance of any intention on their part of asking further aid from Gof emment than 
will be necessary for obtaining possession of the requisite land, and for levying dock dues on 
ships making use of the Company's docks. Should this expectation of the Committee be 
realised, the Government will, no doubt, be prepared to co-operate with the Company, and 
to enter into negotiations for the transfer to them on favourable terms, or free of charge, the 
land that will be required under any circumstances to supply the earth to make up the 
embankments of the new jEast Indian Railway lines. 

82. The Committee has before stated its opinion that the proposals of the Company 
represented by Mr. Prestage should not be agreed to ; yet, considering that this Company was 
the first to come forward, and that the Company represented by Mr. TumbuU has not yet 
made any definite ofEers to the Government, the Committee is disposed to think that it will 
be the fairest course if the Government, iu making any concessions of the nature above 
referred to, gives the two Companies the opportunity of combining, so that the advantages 
of the Chitpore site may be shared by them both, if they continue to be desirous of carrying 
out wet docks. 

88. To admit of an early settlement of this question, it seems necessary that it should 
be gone into together by the Government, the East Indian Railway Company, and the Dock 
Company, and the Conmxittee desires to recommend to the Government of India that the 
requisite measures should be taken to accomplish this. The Committee believes that the 
interests of the Government, of the Railway Company, and of the public, will be greatly 
advanced if a satisfactory agreement can be come to between the principal parties concerned in 
carrying out the general scheme of works that has now been suggested. 

84. But the Committee, having before it the history of the former repeated abortive 
attempts to bring about a practical solution of the wet dock question, thinks it right to refer 
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to the event of the possible failure of the negociations above suggested. Should this occur, 
the Committee thiuks that the East Indian Railway arrangements should be made at though a 
Chitpore wet dock were to be formed, and that the Government, or the Trustees of the Port 
of Calcutta, should, without delay, cause an exact estimate to be made by a competent Engineer 
of the probable cost of a wet dock of moderate dimensions, to occupy the site of the excavation 
formed for the East Indian Railway embankments. It will then be a matter for careful 
consideration whether the Trustees should enter on the construction of the dock, and its 
needful subsidiary buildings and works. Until an exact estimate is formed, no useful opinion 
on such a subject can be given ; and, as remarked before, in reference to the construction of 
jetties, it will be in all respects better that the Trustees of the Port should themselves bear 
the entire responsibility of the course they adopt in the way of dealing with this matter here- 
after. 

85. For reasons similar to those just given, the Committee has thought that no practical 
result will arise from any discussion of the details of any of the schemes for docks, jetties, 
or wharf walls that have been put forward by various Engineers. So far as the construction 
of jetties is concerned, the Committee has advised that private persons shall not be allowed to 
come in ; and the Trust for the Port, when it is constituted, should determine the exact 
character of the system of jetties undertaken, and what extension should be given to it. As 
regards docks, unless evidence is given of the desire of the promoters of such works to enter 
on their construction under arrangements that can be accepted by the Government, as not 
involving demands for assistance which are unreasonable, it seems better to wait until the 
results of the experiment that it is hoped will soon be made under the Trustees by the 
construction of jetties are seen. The real necessities of the port, and the powers of such a 
body as the new Trust to meet them, will then be better known, and a fresh point for departure 
will be given. All that the Committee can hope to do usefully is to deal with the present, and 
to indicate the measures that should now be taken. 

86. Before concluding this report, the Committee will notice one or two points of minor 
interest that have come to their knowledge in the course of their enquiries. 

87. The first has reference to the distribution of ships to particular moorings according 
to the character of their cargoes. The Committee is led to believe that considerable convenience 
would arise if some systematic arrangements were made with a view to accomplishing this so 
far as it is practicable, and it is suggested that the port authorities should be invited to consider 
the subject in communication with the Chamber of Commerce. 

88. From the evidence of Captain Howe it would appear that there is room for upwards 
of 20 additional moorings in the upper part of the port, between NeemtoUah Ghat and 
Chitpore, and that such moorings would be specijiUy convenient for salt-ships. The attention 
of the port oflScers should, the Committee thinks, be directed to this point. 

89. The next point relates to the supposed dangerous character of the approach to 
Calcutta up the Hooghly. Mr. Ross, a member of this Committee, has put in a statement 
showing the rates for insurance on ships homeward bound from Bombay and Calcutta, from 
which it appears that the charges are hardly greater for ships leaving the latter port than the 
former. The conclusion to be based on this seems to be, that the special risks of the Hooghly 
do not constitute a serious addition to the total sea risk between India and England. A 
return put in by Colonel Strachey from the records of the Public Works Department, based 
on information obtained by Mr. Leonard, confirms the opinion that the actual losses in tiie 
Hooghly are not important, viewed in relation to the whole extent of the trade. The losses 
for the last ten years have been less than three tons per thousand of the aggregate import 
and export tonnage, or little more than i per cent. 
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Beport of the Gommittee appointed to consider the question of constructing 

Wet Docks at Diamond Harbour, 



From CoLOHBL S. T. Tbistob, R.E., Joint Secretary to tlie GovemmeDt of Bengal, Public Works Department, 
to the Hok'ble. J. Retnolds, C,S., Chairman of the Commissioners for the Port of Calontta,— - 
No. 2996MPI, dated Caloatta, the 29th December 1881. 

The Govemment of India has intimated to the Lieutenant-Governor that Her Majesty's 

Secretary of State for India has sanctioned the construction 

of a branch line from the Calcutta and South-Eastern Rail. 

way to Diamond Harbour, and has also accorded his approval 

Hon. H. J. Reynolds, C.S., ^ ^j^g formation of a Committee for the purpose of consider- 

CKairman of the Port Conmrs. j^^ ^j^^ question of constructing wet docks at Diamond Bar- 

Mbmbbbs. hour in connection with the railway. The Lieutenant-Oover- 

H. C. Levinge, Esq., C.E., nor has accordingly selected the gentlemen named on the 

Secy, to the Govt, of Bengal, margin to form the Committee^ with yourself as President ; 

P. W. Dept j^^^j J am directed to request that you will be so good as to 

Colonel 8. T. Trevor, R.E., . i- • • x- It xt. i. j i 

no ^ 41 /^ * ^-D 7 Pl^oe yourself in communication with the members and make 

Jt. Secy . to the Govt, of Bengal, \ ^ ^ r i.i. vi j- xu n 

P. W. Dept ^ necessary arrangements for the assembly of the Corn- 
Bradford Leslie, Esq., mitttee. The Superintendent of Marine has been requested 
Agmt to the East Indian By, to provide a steamer whenever you may require one to take 
B. Steel, Esq. ^hg Committee to Diamond Harbour, 

' ' ^'^gQ 'c B 5t. In order to place before you clearly the subject upon 

which the Committee are required to deliberate^ I am directed 
to explain that the question of constructing docks at Diamond 
Harbour is not a new one^ but it is presented for consideration under prefectly different 
circumstances from those which prevailed before— in 1849, for instance, when the subject was 
carefully gone into by Government* Then the construction of docks was weighted by the 
necessity of constructing a railway. At present the railway to Diamond Harbour stands on 
its own merits, and is in fact in course of construction independently of the docks. At that time 
all merchandise landed at the docks would have had to be unpacked and warehoused at Calcutta 
prior to despatch to the provinces. But now a bridge is about to be built over the Hooghly 
which will connect the East Indian Railway with Calcutta and the other railway systems of 
Eastern Bengal. Goods landed at the docks could, when the bridge is built, be transferred 
direct from the ship's hold to the railway wagons which would take them up-country or to 
Eastern Bengal ; and, similarly, goods for export and coal for the use of steamers could be run 
down and delivered at the ship's side. The main question which now remains for consideration 
is whether a wet dock at Diamond Harbour would be of such use and benefit to the shipping 
and trade of Calcutta as to make it a remunerative undertaking to Government or to a com- 
pany ; and, to arrive at sound conclusions on this point, it appears desirable that the Committee 
should pursue their investigations under the following heads : — 

(1) The risks and delays to which ships are now liable in navigating the Hooghly 

above Diamond Harbour, and in lying in the open tideway of the river in 
case of storms and cyclones, and the extent to which immunity from such 
risks and delays can be secured by the construction of docks at Diamond 
Harbour, and the probable money value of such immunity. In connection 
with this subject, th^ Committee should consider whether it is not probable 
that the size of steamers frequenting the port is likely to increase, and 
whether, if this is so, the present appliances of the port will meet the 
requirements of the shipping. 

(2) The present cost of bringing ships into the port, unloading and loading, and 

taking them out to 6ea again, compared with the like charges in the case 
of ships putting into docks at Diamond Harbour, and either loading and 
unloading, or partly loading and unloading there. 

(3) The present railway and portage or other charges incidental to the shipment 

and unshipment of goods in the port as at present managed, compared with 
the like charges in case of goods being deliverable in docks at Diamond 
Harbour, and carried by rail over the extra distance. 

il 
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(4!) The advantages to be expected from the crossing of the Hooghly by the East 
Indian Railway to the port in its present position, compared with the 
possible advantages to be looked for if the railway be connected to docks at 
Diamond Harbour, which could be specially designed to afford every facility 
to the shipping, and plenty of room for expansion. 

(5) The possibility of effecting a reduction in the general charges and port dues 

incurred by ships frequenting Calcutta, at the same time that greater 
facilities are afforded by the docks, and thus enabling Bengal to compete 
better in the markets of the world. 

(6) The general design of the docks, their position and size, and probable cost — 

whether provision should be made for future extension — the protection to 
be provided against storm waves — whether it is better to utilise the creek 
at Diamond Harbour by converting it into a dock or to excavate new docks 
— the provision to be made for building-sites, for custom house, for bonded 
goods, warehouses, drinking-water, lighting, drainage and conservancy, 
&c. 

(7) The general prospect of the docks proving a remunerative undertaking. 

(8) In the event of the Committee arriving at conclusions which preclude them 

from recommending the project for docks, are there any other less important 
works which can be recommended for execution at Diamond Harbour, in 
view of the completion of the railway, such as coal wharves, jetties for 
passengers, &c. 

In conclusion, I am to state that you are at liberty to obtain such evidence as may be 
procurable, documentary or oral, whether from Government officers or other gentlemen who 
may be willing to afford information. On all technical questions the Committee will be 
furnished with the necessary information by Mr. Wawn, who has been specially selected and 
appointed by the Secretary of State for that purpose, and who will prepare such designs and 
estimates as the Committee may require. Your report should be submitted to this office when 
completed. 



Report of the Committee on Docks at Diamond Harbour. 



Fbesident. 

Hon'blb H. J. Rbynolds, C.S., 

Chairman of the Commisnonert for making Improvements in the Port of Calcutta. 

Mbmbbbs. 



H. C. Lbvingb, Esq, C.E., 

Secretary to the Oovemment of 

Bengal^ Public Work* Department. 

Colonel S. T. Tbevob, R.E., 

Joint Secretary to the Government 
of Bengal, Public Works iJepartment, 

Bbadfobd Leslie, E^q., C.E., 

Agent to the East Indian 

Railway Co, 



ROBBBT Stbbl, Esq., 

Firm of Robert Steel if Co., 

of Calcutta, 

G. H. MoBBisoN, EBq., 

Firm of Turner, Morrison ^ Co., 

of Calcutta. 

C. Wawn, Esq., C.E., 

Special Engineer appointed to the 

Committee by the Secretary of State. 



Secbetabt. 

C. W. Odling, Esq., C.E., 

Executive Engineer, Public Works Department, Irrigation Branch. 

After the second meeting of the Committee, Mr. Steel left Calcutta and was replaced bj 

J. J. J. Keswick, Esq., 

Firm of Jardine, Skinner S( Co. 

1. The Committee held meetings at the office of the Port Commissioners on the following 
dates: lOth January, 81st January, 24th March, 20th April, and Ist May 1882, They 
visited Diamond Harbour on the 25th January, All the members were present at every 
meeting. 
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2. Mr. Wawn arrived in Calcutta on the 12th December 1881^ aad proceeded on the 
15th of the same month to Diamond Harbour to make his preliminary examination of the 
site of the proposed docks. He subsequently visited Diamond Harbour on the 25th January, 
the 25th February, the 2nd March, and the 26th April. In the meantime he has been 
engaged in the preparation of the designs, which are submitted with this report and explained 
in his letter of the 4th of March. 

8. Under Mr. Wawn's directions, trial wells and borings were sunk by Mr. White, 
Assistant Engineer, Diamond Harbour Railway. A well was got down dry to about 25 feet 
below the surface of the ground, or about 10 feet below low tide. At about this level water 
was first encountered, and at about 28 feet below the surface the earth fell from behind the 
timber backing, and the well was abandoned. A brick well is at present being sunk. 
Borings to a depth of 82 feet have been made in two places, the general result showing a 
mixture of silt and sand in varying proportions. In boring No. 1, at a depth of between 
40 feet and 50 feet from the surface, where the proportion of sand was greatest, a considerable 
quantity of water also appeared to be present with it, but to what extent the water is likely 
to give trouble cannot be satisfactorily gauged until a i»ell has been sunk through it. In 
boring No. 2 very little water was observed. The latest information on this subject will be 
found in Mr. Wawn's letter in the appendix, page V. 

4. At the first meeting of the Committee it was resolved, in order to obtain general 
Proce^,* of Conmuue. information as a guide to more particular enquiries, that the 

Committee should draw up and circulate amongst merchants, 
shipowners, pilots, &c., a series of questions relating to the navigation of the river, size and 
expenses of vessels, general commercial facilities, &c. 

6. Questions suggested by different members of the Committee after the first meeting 
having been collected, arranged, and printed, another meeting was held on the Slst January 
to consider them. They were then, as modified in Committee, coiTected and issued to about 
100 gentlemen, who, it was supposed, would be able to afford information, including the Port 
Commissioners, the Chamber of Commerce, insurance companies, &c., and a note explaining 
generally the scheme, as suggested by the Special Engineer, was circulated with the questions 
(see appendix, page xi). 

M6a0B.B. steel AGO.' 6. A sufScieut uumbcr of replies 

:: ^^a^^^^co. baving been received, a meeting of 

„ George Henderson ft Co. the Committee was held ou the 24th 

;; ^it^l.:^"**"* March to consider them, and to 

» Prwkiwen Law & Co. deducc from the evidence thus 

„ Jardine, Skinner ft Go. Ui. • J i.u • ^ 

D. Scott, B«i., vice-ch»irmm. Port commiisionen. oDtameQ tnc information to be set 

captjin Yates Herbonri^er forth iu the report The uames of 

Lientenant Petley, E.N., Biver Surveyor* , i i i 

„ stiffe. I, N., Port Officer. the gentlemen who have favoured 

s.E.Biwn,^., Master Wot the Committee with replies are 

A. J. MQner, Esq., Branch Pilot. . , . ^ »« wic 

O. H. Simmons, EsqHSecretaiy, Port Commissioners. glVCU in the margin, and their 

Captain G. s. Thomwn. pcudix, pages xi to xHv. Bcsides 

P. Prestage, Esq., Agent, Eastern Bengal Railway, ^^r^W^ f^ fk^ r«^^.v.:** > x- 

Messrs. Bird ft Co., Managing Agents, Barraknr Colliery. replies tO the Committee's qUCStlOUS, 

B.M. Daly, Esq., Branch puot. the gentlemen named on the 

Messrs. Dnnoan Brotherii *jli i ii «« 

Messrs. Apcar ft Co. , margin* have also addressed letters 

A,B.ingiis,Ksq. to the Committee explaininff their 

Messrs. GiUanders, Atbuthnot ft Co. ^ ,, '^, ^ „ 

Chamber of Commerce. views morc fulIy and generally: 

J. B. Wells, Esq., Branch puot. these are printed iu the appendix, 

•Captain A. D. Taylor, I. N. pages xHx tO 1 Vli. 

Lientenant StUTe, L N. n ki. a.\. x* i» ^i ^. , 

C. J. Wilkinson, Esq., Superintendent, p. ft 0. Cb. '• ^t the meeting of the 24th 

Messrs. Hoare, MiUer ft Co. March, the Committee considered 

Measn. Ball! Brothers. . ^g. 

w. H. Qrimiey, Esq. also Mr. Wawn's letter of the 4th 



Messrs. GiUanders, Arbnthnot ft Co. appcudix, aud examined Captain 

%^-^^.;X"*" "^ Yates, Harbour Master of Calcutta, 

The Port Commissioners, enclosing a letter from J. B. Wells, Esq., Branch more fuUj as tO the replies given bv 

^^^^ him to the printed questions. 

8. Before proceeding to consider the opinions which have been collected on the scheme of 

Review of previoui eehemee for docks now proposed to be constructed at Diamond Harbour, 

imfro^ng ike port. ^^^ Committee deem it advisable to review brifly the projects 
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which have been previously suggested with a view to improve tlie port of Calcutta. In a 
letter from the Bengal Chamber of Commerce, dated the 29th December 1858, reference is 
made to a proposal, dating so far back as 1824, for constructing wet docks in the neighbour- 
hood of Calcutta ; and in page 81, volume XXI of the Proceedings of the Institution of Civil 
Engineers, it is stated that in 1831 a survey was made by order of Government with a view to 
the excavation of a canal from Calcutta to the head of the Mutlah. This proposal for a canal 
was revived at various times, but eventually tlie matter was for the time decided by the 
construction of the Calcutta and South-Eastern Railway in its place. 

9. In 1843 the Government of Bengal, in reviewing the proceedings of a Committee 
appointed to investigate the circumstances attending the loss of certain Government vessels 
during the hurricane of 184*2, observed that the damage was chiefly due to the crowded state 
of the port, and pointed to the necessity of constructing wet docks with a view of preventing 
the occurrence of similar calamities in future. A Committee, with Lieutenant -Colonel Forbes, 
Bengal Engineers, as President, was appointed in May 1841 for the purpose of enquiring 
into, and reporting upon, the expediency of constructing wet docks capable of receiving the 
whole shipping of the port of Calcutta. The Committee reported strongly in favour of wet 
docks being constructed^ an'! indicated the vicinity of Kidderpore as the one in most respects 
best adapted for the purpose. They recommended that the docks should be made of sufficient 
size to accommodate 200 vessels of an average burden of 400 tons, and estimated their cost 
at 50 lakhs of rupees. In 1847 an endeavour was made to float a company with a capital 
of one million sterling for constructing a line of railway to Diamond Harbour with ware- 
houses and wet docks there. The project fell through chiefly owing to the impossibility of 
raising the capital, without a Government guarantee of a certain minimum rate of interest 
which was refused, but the doubt then existing as to the feasibility of introducing railways 
into India had also a share in this result. 

10. The Chamber of Commerce, between 1858 and 1864, several times represented the 
inadequacy of the appliances of the port for the increasing number of ships frequenting it. 
In the letter dated 29th December 1858, before referred to, the Committee of the Chamber of 
Commerce state : *^ The time has now arrived when nothing less than the absolute possession 
of wet dock accommodation will satisfy the increasing requirements of the extending com- 
merce of Bengal ;'^ and in a subsequent letter, dated the 27th February 1863, they recommended 
to the favourable consideration of Government the construction of wet docks on a plan 
advocated by Mr. F. Prestage, then Chief Engineer of the Eastern Bengal Railway Company. 
In 1864 definite proposals for wet docks were laid before Government by Mr. Power of the 
East Indian Railway Company, and by Mr. Leith, Chairman of the Eastern Bengal Railway 
Company, representing respectively the Calcutta Victoria Dock Company, Limited, and the 
Calcutta Wet Docks and Wharves Company, Limited. Late in that year a Committee was 
appointed to consider this subject in connection with the proposed Hooghly Bridge and the 
lunction of the East Indian and Eastern Bengal Railway Companies. The practical result 
of the report of this Committee was the creation of the Calcutta Port Trust, which has to 
a very large extent met the wants of the port up to the present time. 

11. The improvement of the river itself has not escaped attention. In 1863 an attempt 
was made to improve some of the channels by means of a toothed roller, which was on the 
whole considered successful, and the subject was considered of such importance that Mr. 
Leonard, C.E., was deputed to visit the principal European rivers in the hope that some of the 
means used for training rivers in Europe or dredging apparatus used there might be adapted 
to the Hooghly. Mr. Leonard, supported by Sir C. Hartley, C.E., recommended the construc- 
tion of a steamer fitted with rakes for the purpose of stirring the sands in the shoaler parts 
of the river and the construction of spurs at Moyapore. A steamer, the Agitator y was pro- 
cured from England and commenced working in 1867. Although frequently laid up for 
repairs, she appears, on the whole, to have been of service. Doubts, however, were expressed 
whether the results were commensurate with the expense of working her, and the vessel 
being required for other uses, she ceased to be employed on this work in November 1869, 
though her dredging apparatus was ordered to be preserved for use in case of any emergency 
arising in future. 

12. As regards the Moyapore Shoals, an estimate amounting to H2,42,000 for spur 
works for improving the channels there was sanctioned in February 1868 ,• work was carried 
on at intervals up to June 1870, about two lakhs of rupees being expended without any decided 
improvement resulting. Mr. Robertson, C.E., was consulted in 1872, and recommended that 
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a training wall should be substituted for spurs, but the Chief Engineer did not concur in this 
view, which was not carried out. 

13. The most determired attempt, however, to meet the constantly increasing trade of 
Calcutta was the creation of a new port (Canning) in conjunction with the Calcutta and 
South-Eastem Railway. Jetties were built on the River Mutlah, and a commencement was 
made in the way of providing warehouses. The capital expended was very large, but for 
several reasons, the most potent of which was perhaps the financial crisis of 1866, the scheme 
was not successful. There were, from the outest, grave difficulties attending the attempt 
to open this port ; the place, like all new settlements near the Sunderbuns, was unhealthy ; 
good water for drinking purposes was not to be had; the water in the river was believed 
to have a prejudical effect on the bottoms of iron ships ; the river bank cut away rapidly, 
and one jetty erected by the Railway Company was so much injured by scour that it fell in ; 
tug boats and other facilities were wanting, and the place got a bad name, which, added 
to the financial difficulties with which the Port Canning Company were then contending, 
led to the abandonment of a scheme which at one time was thought likely to solve all the 
difficulties connected with the shipping trade of Calcutta. 

14. The presumed advantages of the River Mutlah over the Hooghly are, however, so 
great, that in 1876 the earlier project of connecting Calcutta and the Mutlah by means of 
a ship canal was again subjected to detailed examination. Mr. Dejoux, C.E., of the Public 
Works Department, after carefully investigating the whole matter, proposed a canal 80 miles 
in length with a width at surface of water of 250 feet and 28 feet deep. The canal was to 
be supplied by pumping from the Hooghly, the maximum lift being 17 feet, and to be 
provided with locks 600 feet by 60 feet. Its total cost was estimated at Bl,54,58,84>4, 
Including interest at 4 per cent., a sinking fund of 3 per cent., and working expenses, an 
annual income of B16,56^788, equivalent, according to Mr. Dejoux, to 12 annas per ton 
on all shipping visiting Calcutta, would have been required to render the project financially 
successful. The estimated cost included four locks into the Circular Canals for boat traffic, 
but not wet docks at Sealdah, which, it was stated, would be necessaiy, unless an extra width 
was given to the last four miles of the canal, and masonry quay walls allowed on that length. 
The extra cost of these two items was estimated at one million sterling, on which a return 
was expected from loading and unloading charges. No serioufi effort was made to raise 
capital for this work. 

I'hese various schemes, completed or only suggested, go to show that the trade of 
Calcutta has for years back been struggling against recognised disadvantages. 

15. But the trade of Calcutta has nevertheless made vast strides of late years. The 

following statement, extracted from the annual report of the 

InermuB of trads. -p^^ Commissioners, gives the number of sea-going steamers 

and sailing ships that have annually entered the port during the last 20 years. The statement 

shows only the sea-going vessels which have been brought into port by officers of the Pilot 

Service, and excludes all river steamers and country boats :— 



Tbab. 



1861-62 

1862-63 

1863-64 

1864-65 

1866-66 

1866-67 

1867-68 

1868-69 

1869-70 

1870-71 

1871-72 

1872-73 

1873-74 

1874-76 

1876-76 

1876-77 

1877-78 

1878-79 

1879-80 

1880-81 



NUXBBB 0]> VB0SBLI. 



Steamers. 



89 
118 
173 
187 
201 
176 
162 
208 
204 
269 
300 
338 
429 
464 
406 
662 
726 
489 
442 
606 



Sailing renela. 



803 
816 
967 
1,019 
708 
699 
732 
679 
602 
672 
666 
616 
662 
473 
608 
609 
646 
478 
464 
478 



Total. 



892 
934 
1,140 
1,206 
909 
774 
884 
887 
806 
931 
966 
963 
981 
927 
914 
1,161 
1,372 
967 
896 
984 



IVet toBSBfe. 



668,311 

699,040 

933,148 

997,766 

784,703 

682,848 

804,460 

839,823 

767,208 

889,229 

986,822 

978,621 

1,002,466 

1,016,706 

1,027,733 

1,362,166 

1,692,636 

1,116,392 

1,103,013 

1,220,646 
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16. The number and tonnage of steamers from European ports via the Suez Canal are 
given in the following statement : — 



Tear. 


Number. 


Jroas tonnatre. 


1871-72 


87 


156 583 


1872-73 










95 


188,509 


1873-74 












118 


266,960 


1874-75 












105 


270,799 


1875-76 












145 


36« ",586 


1876-77 












161 


406,120 


1877-78 












171 


417.604 


1878-79 












128 


347.408 


1879-80 












136 


365,678 


1880-81 


163 


430.894 



17. These statements show that the trade of Calcutta measured by tonnage has doubled 
itself in the last 20 years, and that it is passing gradually from sailing vessels to steamers. In 
1877 and 1878 there was an abnormal increase of shipping in the port in consequence of the 
Madras famine. But setting this aside, if the number of Canal steamers that entered the 
port in 1880-81 be compared with those that entered in 1871-72, it will be seen that in 10 
years the number has doubled, and the tonnage increased three-fold. But on the other hand 
there has been a reduction in the number of sailing vessels during the same period from 655 in 
1871-72 to 478 in 1880-81, although the total tonnage has remained almost the same. The 
net increase in tonnage in these 10 years has been from 985,822 tons in 1871-72 to 1 220 546 
tons in 1880-81, which is nearly 24 per cent; and this increase has taken place while the rail- 
way system of Bengal has been in its infancy. It is only within the last five years that 
any advance has been made in extending railways in Bengal further than the original 
guaranteed lines. We have now the Northern Bengal system at work and the Tirhoot 
system and the Patna-Gya line. Further extensions are either actually under construction or 
will soon be commenced in Central Bengal, in Eastern Bengal, and in Western Bengal, to con- 
nect Calcutta with the Central Provinces. The prospect thus opened out of a further rapid 
increase in the trade of Bengal is very clearly indicated in a memorandum which has been 
furnished to us by our colleague, Mr. Bradford Leslie, and which we here quote : — 

If it be assumed that the trade of Bengal has nearly attained its final development, and that all further 
expansion of trade will be diverted to Bombay, there would be no sufficient cause for bringing the East Indian 
Bailway across the Hooghly, or for considering the fubject of docks at Diamond Harbour; but this is not the 
opinion of those who have studied the subject by the light of practical experience. 

2. In gauging the progress due to railway enterprise it is usual to look at the net financial result, and in 
the case of the older guaranteed lines this is sufficiently startling, hut a truer index of their utility would be 
the value of goods transported. Although it is impossible to give this, the tonnage carried affords some idea of its 
rate of increase. 

3 Owing to progressive reduction of rates, the tonnage carried on nearly all the railways has increased in 
a much higher ratio than the net earnings. 

4. The following statement exhibits separately the quantity of coal and all other goods received by rail at 
Howrah from the year 1871 to the year 1880, inclusive. Dividing the total period of 10 years into two of five 
years each, and taking the average of each five years, we arrive at the average increase of tonnage in a period of 
five years: — 

EAST INDIAN RAILWAY. 
Staiemehl of Goods Traffic downwunh from 1871 to 18S0. 



1871 
1872 
1873 
1874 
1876 



1876 

1877 
1878 
1879 
1880 



Average per yea 



Averajje per year 



Received at Howrah. 




Coalg. 


Other ^oods. 


Tons. 

185,969 
231.727 
292,873 
311,924 
293,796 


Tons. 

192,633 
181,161 
219,733 
215,976 
295,818 




1,316,289 
263,257 


1,105,221 
221,044 




274,387 
308,484 
398,587 
389,450 
387,836 


631.189 
738,273 
533,270 
543,501 
627,515 




1,758,744 
351.748 


2,973,748 
594.749 
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5. The increase on coal is 88 per cent, in five years, or at the rate of about 7 per cent, per annnm, and this 
notwithstanding the first period indodee the years 1872-78^74^ when the Bengal coal trade ?ras abnormally stimo- 
iated by the fiuicy price of coal in England, 

6. The coal trade is at present much incommoded by the want of dep6t accommodation at Howrah ; bat 
when the bridge is ready, this trade will receive a great impulse, and as prejudices are overcome, and the good 
steaming qualities of the finer descriptions of Bengal coal are better known, a slight reduction in its cost will 
ensure its use by ocean steamers, especially if facilities are afforded for loading direct into bunkers at Diamond 
Harbour. It is indeed probable that with the completion of the harbour at Madras, the railways there will find 

. it more profitable to use Bengal coal than English " Patent Fuel," but arrangements would be necessaiy for load* 
ing screw colliers direct from the railway hoppers. 

7. Comparing the average downwards goods, excluding coal, received at Howrah for the five years 1871 to 
1875 inclusive, with the same average from 1876 to 1881, it appears that the tonnage of the ordinary railway 
traffic to Howrah is increasing at the rate of over 20 per cent, per annum, and most of it is for exportation. 

8. The tonnage of downwards goods (exduding coal) received at Howrah during the year 1881 was 
799,468 : coal amounted to 892,340 tons. 

9. The official returns of the internal trade of Bengal show that the enormous increase of railway tonnage 
has not caused any falling off in the boat and steamer traffic, the imports into Calcutta by all the routes of 
navigation showing a satisfactory increase ; the explanation being that a large proportion of the boat traffic 
oomes from districts north of the Ganges and elsewhere not yet provided with railway communication, and the 
great increase of railway traffic is brought from districts romote from navigable riven and canals. 

10. Considering that the constniction of the proposed Central Provinces Bulway will in a few years place 
Calcutta within a comparatively short lead by rail of the fertile districts of Sumbu)pore, Raipur, and Chattis* 
garb, and the enormous districts north of the Qanges that will be placed in direct communication with the port 
of Calcutta by the extensions of the Tirhoot State Railway to Goruckpore and Bahraitch, the increase of traffic 
that will result from the completion of the bridge over the Ganges at Benares, the further ramifications and 
development of the Northern Bengal Railway system, together with tiie growing traffic of ikssam and Cachac, 
the opening of the Bengal Central Railway, and the gradual reclamation of the Soonderbnns that is certain to 
ensue, there is no reason to suppose that the limit of railway traffic seeking Oaksutta as its natural outlet has yet 
been distantly approached. 

11. The East Indian Railway Co. is increasing its rolling-stock, and can still further reduce its rates, and 
by' the year 1886, when the bridge, it is hoped, will be finished, the Agent confidently expects that this railway 
alone will be pouring in country produce, excluding coal, at the rate of 1,260,000 tons per annum, provided faci- 
lities are afibrded for its export ; for experience has proved the futility of stimulating traffic by cheap transport 
without proper accommodation for dealing with it at destination. Already, owing to insufficient shed«room at 
Howrah, the Railway Co. is coinpelled to unduly limit the free time for removal of consignments. 

12. It may be contended that there is no advantage in providing for expansion of traffic which, owing to 
foreign competition or to dullness of demand, may never be realised. The reply to this is that with every 
advantage in the way of communicationa, India can only supply a fractional part of the requirements of the 
markets of the world, and that by the adoption of improvements in the transmission of her produce to market 
«he should be in a position to command a sale for all her surplus. 

13. The conditions under which India, and Bengal in particular, compete with the other grain-exporting 
countries ara idready very favourable. The climate, assisted by artificial irrigation, produces annually two 
<o«ops*-the khurreef and the rubbee — or the monsoon and cold weather crops. The former, generally speaking, 
supports the frugal, industrious, and teeming population, and the latter is available for exportation. Agricid- 
tund labour, both human and animal, is thus constantly employed all the year round, and does not spend half 
its time in unprofitable hibernation as in Russia and North America. The ryot in fact employs bis capital, 
that is, his labour, continuously instead of intermittently. Again, the export of grain and seeds is fiikvoured 
by the cheapness of inland transport by rail and river, and by abundance of labour for handling goods. Another 
favourable circumstance is that the jute sacks required for shipment of these staples are produced locally and 
have a high market value at the port of destination, so that instead of heavy capital outiay for elevators 
machineiy, nnd special stock for the unsatisfactory system of dealing with the grain in bulk, there is a certain 
profit on the very sacks necessary for carrying the grain. 

■ » 

14. With all these advantages, Bengal should be in a position to export produce at rates which cannot be 

•Approached by any other country in the world, but for this purpose the trade must be supervised throughout by 

.European agency. Under the existing system, in which the trade in country produce (excepting cotton, indig« 
tea^ and a few other staples) is chiefly in the hands of natives, a considerable percentage of the fieigbt paid 

^o railways is for the carriage of dirt, and produce unfit for export, and the losses through rotten bags,- exposure 
to the weather, and pilferage are considerable. To obviate these losses, European produce agents haTC estab- 
lished themselves at the provincial dep6ts, who clean and bag the grain for direct shipment. Thero is no doubt 
that the dry climate of the interior is more favourable for the storage and preparation of grain and seeds than 
the humid atmosphere of the tropical seaports, and that^ for the delivery of country produce in good order at 

.the port of destination, the shorter the time it b exposed to the damp air of Lower Bengal the better. 

16/ It may not be out of place to point ont that a rsguhir export of food-grains is the best insurance 
against &mane. "Where grain is grown for export, stocks are held in anticipation of improvement in the 
market rate, and the failure of the crops in one district can be supplemented by diverting the export produce 
from other districts. If this is the case, the construction of the proposed docks at Diamond Harbour, which 
woidd do more than anything else to facilitate this trade, may be regarded as to some extent a work for insurance 
^against famine. '* 

K 
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16. The question then arises, will the existing shippin}^^ accommodation in the port of Calcutta he sufficient 
to deal with the increased traffic the railway will he in a position to hring into Calcutta when the bridge is 
finished ? The change from small timber ships to iron ships and from sailing to steam vessels, and the improve* 
^ents effi^cted by the Port Commissioners, have provided for the increase of traffic in the last ten years ; but 
it is admitted that to provide for any further considerable increase of the export trade, additional accommodation 
^s necessary, and it is certain that unless such accommodation be provided, the advantages to be derived from the 
croi9sing of the Hooghly by the East Indian Railway will not be fully realised. How and where such additional 
jkiQcommodatioQ should be provided so as to secure the best facilities to trade is the subject to be considered. 

17. With the docks at Diamond Harbour entire cargoes of grain and seeds and other produce could be 
brought down by rail and transferred direct from the railway wagons to the ship's hold, and this service could be 
undertaken by the Railway Company without the necessity for any other agency. 

18. The reduction of the duty on salt will have the effect of sending the Liverpoo Isalt further up-country 
into districts not reached by boats, and if the Government salt dep6t be transferred to docks at Diamond Harbour, 
the facility of loading direct into railway wagons would result io very largely transferring this traffic from boat 
to rail, thereby reducing the opportunities for smuggling, and giving the railway a back load for its stock. 

The site of the existing golahs at Sulkea is valued at many lakhs of rupees. 

19. Naturally any proposal tending to dispense with intermediate agencies will be unfavourably received 
by those interested, but that dt^es not affect the question under consideration. The East Indian Railway takes 
delivery of heavy consignments of railway material of every description not only for its own use, but also for 
the Oudh and Rohilkhand and State Railways, and no difficulty or complications are experienced in doing this 
work at very low rate's even with the present imperfect appliances. With docks at Diamond Harbour these 
materials could be despatched direct to destination or to a mofussil dep6t where they could be economically 
stored until required. There is no reason why the Railway Company should not in the same manner i^eive 
general cargo ex ship and deliver it to order of consignee. 

20. Assuming that the proposed site for the docks at Diamond Harbour is open to no insuperable objection 
from an engineering or nautical point of view, and that satisfactory arrangements can be made for running 
powers over intervening lines of rail, the Agent of the East Indian Railway would not hesitate to recommend 
their construction and incorporation as part of the undertaking. 

18. In the opinion that a larg^e increase in the accommodation of the port of Calcutta 
will soon be an urgent necessity^ the Committee is unanimous. But whan we proceed to the 
consideration of the question how and where such additional accommodation should be provided 
so as to secure the best facilities to trade^ we find that the evidence which we have collected 
shows a great preponderance of opinion amongst the merchants of Calcutta in favour of some 
scheme which will avoid the removal of the shipping from the present limits of the port. 
This view is, moreover, advocated by two of our colleagues. But the majority of the Com- 
mittee, after a careful consideration of all the evidence in favour of the proposal to construct 
docks at Diamond Harbour^ as well as all that has been urged against it, are of opinion that 
that is the most practicable scheme which has yet been proposed, and the one wbich offers 
the best prospect of financial success. We therefore proceed now to consider that scheme in 
detail and in the order indicated in the letter of instructions from the Government of Bengal. 

19. The chief dangers to which vessels are exposed in the Hooghly are very fully 
MiskM above Diamond Harbour. described at pages vi to xiv of the appendix, in the answers 

received to the Committee's first question. Those above 
Diamond Harbour may be summarised as shifting sands, narrow channels vrith sharp bends, 
eddies, and the want of good anchoring places. Owing to the volume of water passing 
through the narrow channels above Diamond Harbour, the risks are intensified during the 
freshet's, and particularly at spring tides. The points of greatest danger are the James and 
Mary and Moyapore sands, the bad anchorage at Ninian and at Fisherman's Point, and t^ie 
difficult navigation off Monekhally and Fulta Points. 

20. The following extracts relate to the navigation above Diamond Harbour. Mr. Milner 
.says: ''The Muckrapatha Sand of the James and Mary is one of the most dangerous sands 
in the Hooghly, and the periodical closing up of the Eastern Gut in the months of March 
April, May, and June often causes very serious delay.'' Mr. Elson also describes how these 
channels open and close with tl^e season, and says " the closing of the James and Mary takes 
place at that season of the year when the mean half tide level of the river is low, and con- 
sequently deep-loading vessels requiring over 22 feet have sometimes had to go to Diamond 
Harbour to finish loading at such time." He says further that *' fortunately the James and 
Mary has been good of late years, so that much inconvenience has not been felt.'' 
Mr. Milner says : '' Ninian is a most dangerous place as an anchorage, especially in the freshets 
on account of the strong eddies both on the flood and ebb tides, causing a ship to become 
quite uncontrollable and heeling her gunwale under on a strong shear if the cable will hold -'' 
and Mr. Elson says : *' Ninian is a forbidden anchorage for all vessels." Mr. Elson gives the 
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Dames of ten vessels lost witliiii the Ust 20 jekrs betwe^ii tb^ Jatnes And Mary and fisher- 
man^B Pbint^ and siys that; during this time only sixteen faav^ been Idst beIo\^ the James aild 
Miary ; thas showing tbAt obt of 26 Wrecks in the 110 miles of riVer below Fidhetman^s Point/ 
16 occurred in the dangei^us shoals iti the shoi-t s^aee of 8 miles betWeeh tbat poitit and 
the J&mes and Mary. Fewer aceidents Appear to have oecurted lately ; For, whilist Mr. Milnfilr 
says that Fisherman's Point is '' dangei'otis oH spring tides and in the freshets/' and th&t 
iti wais here that the steamship i^iieen Anne was Id^t^ he goes on to say that to his khowledge 
th're is the only steamer lost here since the opening of the Suez Canal^ and that it was in 
charge of a Junior instead of a Branch Pilot. Mr. Mil'bler says : '^ Moyapore Flat is & dan^r* 
ons obstruction on account of its liability to sudden changes. Many ships gtbund hi^re.'' 
Mr. Eison sajs : '^ Monekhally Point and the usual sand below It is^ on account 6f thfe 
Whirling eddies found off it^ on the ebb tide a formidable dkngeir to vessels passing doWn bn tfie 
springs or in the freshets /' and on the same subject Mr. Milner says " the river off Monekhally 
Point on Earing tides in the freshets h a place that is much dreaded on acbount of the uncon* 
troUable eddies^ and it is undoubtedly a relief to the pilot on the way down to find himself 
safely pass this place. Vessels^ liowever> seldom ground on the sand> the tendeney being to run 
on the southern b&nk near the crossing mark.'' Mr. Milner remarks generally that ^'id 
terminating the voyage at Diamond Harbour, there would undoubtedly be much less risk of 
i|ceident, principally to sailing ships." 

21. Other nautical gentlemen bdention ttie same points of dafager without ^^ing into 
det&ils. Captain Yat«s says : '' The advantages gained by the construction of the docks Would 
be the avoidance of eddies principally above Diamond Harbour, of the narrow navigation of 
the upper reaches, of anchoring in the narrow channels, which are dangerous in freshets." 
(^aptain Wilkinson speaks of the risks to ''a long ship rounding Hooghly Point on a strong 
flood tide, or in going down the river during the freshets, when she has very often str<'\ntied at 
fisherman's Point." Lieutenant Stiffe says that '' to have to anchor at a }dac^ like Fiah^*' 
man's Point during the freshets is highly undesirable." The. following standing order te. 
pilots is significant : ** Within three days of the full or change of the moon, no aailing vessel: 
drawing more than 12 feet shall attempt to pass the James and Mary inward-bound on the 
do6d tide, unless in toW of a steamer,^' and ^* vessels may not be under weigh at night between- 
Oewankolly Temple and Fultah f oint, or over the James and Mary under any circumstances." 

22. And yet with all these acknowledged dangers the casualties have been comparatively 
few, and this must doulytless be attributed to the general efficiency of the Pilot Service, the 
rigid order about sailing at night, and the fact that vessels are content to wait occasionally at 
Calcutta for favorable opportunities for sailing* ^ 

23. From a. special report of the Port Officer, date^ 5th May llBSl (appendix, page xlv), 
it appears that whilst the number of total losses (omitting cbllisiohB) during the last ten years 
have been two above Diamond Harbour and ieven beloW, the bnniber of groundings in the 
last three years have been nineh/'9iw above Diamond Harbour and tu^ntj^-Of^ below. 



24. Many dangers to navigation exist also below Diamond Harbour, in the Middle 

Ground Shoal, the encroachment of the Middleton Sand on 

JBSmU Ulow Diamond MarJxmr. . -, u^ j i.i. t ^i .. -i . 

to Sanger ROads, the heavy swell sometimes felt in the 
Gaspar Channel, and the shifting nature of the sands between Saugot and Kulpee. To ti>i^ 
must be added of course a considerable portion of the risk caused by rough weather in the 
shallows and narrow channels off the Sandheads. Theiie ate placets below Diamond tlarbour 
with no greater depth of water than above ; indeed> during the freshets, the channels above 
are generally the deeper of the two. The channels below Diamond Harbour, however, are 
generally wider and not so tortuous. 

a * • 

25. The loss of time to which vessels are subject above Diamond Harbour, including both 

D,las, •».,» J)i<m,n^ Harbcr. *''« •"*"** *!"•* '«»"''^ *° «**"!" «' *«^ ^0 "*•* «"««» way, 

and the incidental delays to which they are liable, has been 
variously estimated, and as it depends greatly on the season, the state of the tide, the size 
and speed of the particular vessel, it is difficult to arrive at more than a rough average approxi- 
mation. Messrs. Geo. Henderson & Co. think the saving would be only a " few hours* and of 
no practical value." Captain Wilkinson isays : '^ Vessieis are ^nietiknes neaped inward-bound 
and have had to wait as much as two days at Diamond Harbour.'' Mr. Elson says .- '^ Half a 
day, and sometimes a day, would he gained by terminating the voyage at Diamond Harbour/' 
Captain Yates says : ** Ships and steamers from four to five hours up, and frequently one day 

•k1 
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down/' Also, "T have known instances in the dry season of P. and O. steamers oatward 
bound going to Diamond Harbour two or three days before their date of sailinor on account of 
the James and Mary shoal on falling tides. Tiiis has not occurred for some years/' Mr. 
Daly says : " Ships would be saved one or two days and steamers one day at least/' Messrs. 
Duncan Brothers say : '* Steamers one day up and down, sailing ships two days up and down/' 
Lieutenant StiflFe says: " Four hours up, one day down for large vessels, if not, six hours/ 
Messrs. Jardine, Skinner & Co. say : " Half a day inwards and one day outwards. More in 
April, May, and June/' Captain Thomson says : " Sailing vessel one day, steamer half a day/ 
Messrs. Hoare, Miller & Co. say : " One day up and half a day down for a steamer/' Messrs, 
Gladstone, Wyllie & Co, say : " Little more than three or four hours each way, for both ships 
and steamers." Mr. Grimley says that " the saving in the upward passage would be three and 
a half hours for a steamer and five for a sailing vessel ; but a large vessel might be neaped and 
detained four or five days." 

26. Although it appears from the report of the Port Officer, dated 5th May 1881 
(appendix, page xlv), that only six vessels were actually neaped in the river during the last 
three years, it is well known that a large number of vessels might arrange to leave port earlier 
than they actually do, if they were not obliged to consider the water available in the river. 

27. As a recent instance of the delays in the river, may be mentioned the Vega, drawing 
23 feet 6 inches which the Committee have ascertained left Calcutta on the morning of the 
l5th March 1882, and did not reach Sanger until the evening of the 17th. 

28. Excepting coasting vessels, the Committee consider that the saving of time may fairly 
be set down for the double passage at one day for a steamer and two for a sailing ship. 

29. Vessels moored in an open river are exceptionally exposed to risk of injury, more or 

less serious, particularly in times of strong tides, bores, and 

Euh$ at mooring i in ihe river, r l i^ i. • v i-i x n- • •l\^ i u- i l 

freshets, being liable to collision with vessels whicli nave 

broken from their moorings, and with other floating objects. During cyclones immense damag^e 

is done ; the great cyclone in the Hooghly (1864), it is said, costing the P. & O. Company 

alone upwards of £100,000. 

30. Vessels in any ordinary dock are exempt from many of these risks, and the Committee 
believe that in the docks, as designed by the Special Engineer, they will be secure also froifi 
the effects of a cyclone wave, even higher than that of 1^64. 

SI. It is difficult to fix at a money value the saving which would be effected by eliminat- 
C i fritk nd d I ^^^ ^^ various risks and delays inseparable from the passage 

from .Diamond Harbour to Calcutta and vice versa, although 
there can be no doubt that it does represent an appreciable amount eitlier to the merchant, 
shipowner, or insurance company, and probably more or less to each of them. Perhaps it will 
be the simplest way to assume that all the expenses of the voyage are to be paid directly or 
indirectly by " cargo/' and that the direct interest of each individual engaged in the transport 
of the cargo from the one point to the other will arrange itself by the ordinary course of com- 
petition. 

82, The replies which the Committee have received to questions on this subject do not 
give the complete information which we could have wished to obtain, but the size and value of 
the vessels and the requirements of the different trades all vary so greatly that it is perhaps 
difficult to see how it could well be otherwise. 

33. The value of the one day and the reduced distance gained, in the case of a steamer of 
8,000 gross register and canying 3,700 tons of cargo, appears to be fairly represented as 
follows :— 

« 

One day's internal expenses . . . . . .200 

Eighteen tons of coal, say . . . . . .324 

Pilotage saved (having paid tV «P and i\ down) . . . .411 

One day's insuranoe, depreciation and interest on capital, say 22 per cent, on 

iB60,000 ....... 360 ' 



Total . 1,2^ 

Add in the case of a passenger vessel one day's victaalHng, say £20 . 240 



Qbaud TorAi. 1^34 
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S-L The value of the two days and the reduced distance^ in the ease of a sailing ship 
of 1,600 tons register and oarrying 2^400 tons of cargo, may be safely stated as follows :-*<- 

Two days' expenses ygo 

Pilotage saved fas above) • . • . 878 

Towage up and down 1300 

Two days' insurance, depreciation and interest on capital, say 20 per 

cent, on £23,000 302 



2,0P4 



S5, In addition to the towage between Diamond Harbour and Calcatta, a sailing vessel will 
frequently save also the cost of towage from the sea to Diamond Harbour. Mr. Milner says 
that ''all sailing ships up to 20 feet would endeavour to sail up to Diamond Harbour is 
that were their destination, and even ships over that draught, if not prohibited by the regula- 
tions." And, again, " These ships at present would sail up to Diamond Harbour were it not 
for the knowledge that they would have to pay nearly as much from there as from Saugor. 
Saving of towage to the Cuba, Simla class both ways probably B8,000 to B;3,500." These 
are, however, exceptional vessels, but it appears very clear that the greater part of the money 
now paid for towage might be saved if a sailing vessel could terminate her voyage at Diamond 
Harbour. 

86. It appears to be generally conceded that there would be no appreciable reduction in the 
rate of insurance on ships frequenting the dock, but if the voyage were shorter, the risk would 
of course be reduced by one or two days, as the case might be. 

37. The annual returns of the Port Officer for 1880-81, extracts from which, with diagram 

are given in the appendix, pag^ xlv. to xlviii| show the size 
SiMeofvuBOiJ^equsniin^ihepoH. ^j ^^^y^ ^j^jp^ ^^^ steamers frequenting the port is steadily 

increasing, and we have not to look far for the reason. The big ships pay best Captaiji 
Wilkinson says : '' It has been sufficiently proved to the satisfaction of all shipowners that 
the larger a ship is built, with reference to the trade she is employed in, the greater will be 
the profits in proportion to the capital expended." Messrs. Apcar & Co. say : " The tendency 
is to increase the size of steamers owing to the less proportionate expense of a larger vessel.'^ 

88. There appears to be a very general agreement amongst nautical men that some of the 
vessels which now come to Calcutta have, in point of length, about reached the maximum 
which can be safely navigated above Diamond Harbour. Below that point it is practically 
conceded that there need be no limit to length. Long vessels are not perhaps, strictly speaking^ 
more diMcuU to ste^ than shorter ones, but they require both more space. and more time to 
turn through a given curve. For steamers up to Calcutta, 400 feet in length is considered a 
reasonable limit by Captain Wilkinson, Captain Thompson, Mr. Daly, Mr. Elson, and Captain 
Yates. Mr. Milner goes further and says 450 feet, and as a matter of fact, vessels 420 feet 
long have come to Calcutta. Messrs. Jardine, Skinner & Co. call attention to the steamers 
of tiie HiU line. Their extreme length is 420 feet, but their twin screws facilitate navigii. 
tion. The rapid and certain action of steam steering gear has done much to counteract the 
difficulty which would otherwise have been experienced with vessels of the present length, and 
it is possible tha,t without it some of them could only have been brought to Calcutta with the 
assistance of a tug-boat. It may be mentioned that the Rome, one of the last new vessels of 
the P. and O. Company's fleet, is 430 feet long. It must, however, be borne in mind that some 
reaction is manifesting itself in ship-building against extreme length. A tendency is being 
shown to increased beam, and so far as this may go, it will enable ships to carry more cargo 
without increasing either length or depth. 

89. For sailing vessels, from 250 feet to 800 feet appears to be generally allowed to be the 
;gieatest length which can without risk be taken above Diamond Harbom:. 

40. Till within the last 12 years there were no jetties, wharves, warehouses, or appliances 
vhdut' •<*• ik€9ori available generally for loading and unloading vessels in the port of 

Calcutta. Vessels were moored in the river and cargoes were dis- 
charged and taken in by means of cargo boats. The Port Trust was established in 1870; and 
since then great facilities have been provided by the construction of jetties supplied with suitable 
.goods sheds, hydraulic and steam cranes, and a line of tramway in rear of the jetties connected 
with the Eastern Bengal Railway. Ther^ are now eight of these jetties,. and the following 
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statement extracted from the annual report of the Port Trust shows the extent to which they 
have been annually utilised since their first construction : — 



Pbbioo. 


• 

« 

o 

• 

o 
?5 


No. of vessels accum- 
modated. 


Registered net ton- 
natie. 


Totnl number of days 
occupied at all jet- 
ties. 


Total amount contri- 
buted bv vessels for 
use of jetties. 


Average tonnage of 
vessels. 


o 
ti> • 

C3 «> 

"" ■«-» 

a> 

9 4.1 

tees 


1 
Average number of 
days each jetty was 
at work throughout 
the year. 


Average amount paid 
by each vessel for use 
of jetty. 


Total jetty receipts- 
for imports and ex- 
ports. 


i 

1 

fa 

< 


Ifovmaber 1869 toi 

Oct>berlM70. 
October 1870 to 
. March 1871. 
1871-72 
1872-73 
1873-74 
1874-76 
1875-76 
1876-77 
1877-78 
1878-79 
1879-80 
1880-81 


4 

4 

6 
6 
7 
7 
7 
7 
7 
7 
7 
8 


78 
61 

143 

160 
164 
142 
156 
192 

2:« 
m 

193 


• • 

66,360 

222,446 
264,536 
211,238 
209,808 
246,304 
304,218 
355,634 
294,717 
315 263 
324,187 


• • 

485 

1.363 
1,433 
1,421 
1,590 
1,455 
1.958 
2.379 
1,904 
1,944 
1.9&2 


R 

• • 

• • 

22,000 
27,805 
29,66t 
82,570 
31.230 
40.505 
63.555 
83,617 
73,407 
73.762 


• • 

1,301 

1,665 
1,653 
1.I71 
1,477 
1,578 
1,684 
1.533 
1,601 
1,643 
1,680 


« • 

9-3 

9-4 

89 

9-2 

11-2 

9*3 

102 

10'3 

10 8 

10-1 

10-2 


• • 

• 

277 
239 
203 
227 
234 
280 
842 
286 
277 
248 


R 

• • 

• • 

160 
170 
192 
229 
208 
204 
308 
464 
882 
382 


• • 

• • 

3.63,145 
4.06,901 
4.21,774 
4,82,143 
5,42,663 
6.05,442 
7,71,825 
6,60,106 
6,66.409 
7.14,180 


• • 

• ■ 

2.630 
2.637 
2.739 
3.396 
3,479 
3.101 
8,327 
3,568 
3,418 
3, 70 J 



These jetties and their appliances for loading and unloading are all of the latest approved types 
of construction, and admirable in all respects. If there were room in the port for extending 
them from time to time to meet the growing trade, it seems probable that such a course would 
be adopted in preference to taking up new ground for docks at a distance from Calcutta and 
that merchants would be content to trust, at all events till the growing size of vessels exceeded 
the draught available in the river, to the acknowledged skill of the Pilot Service to overcome the 
dangers of the tiavigation of the Hooghly. But the jetty accommodation is not really sufiicient 
even for the existing trade of the port, and the evidence we have collected shows that, although 
room might be found for some extension, yet it is very doubtful whether the space available iri 
port could be made adequate at any reasonable cost to meet the increased trade that will b^ 
brought to Calcutta by the opening of the railway bridge over the Hooghly and the extension 
of railways in Bengal. On this subject we would refer to Mr. W. DufE Bruce's letter at page 
xli± of the appendix, than whom there is no more competent authority on any matters connected 
with the port of Calcutta. In this letter Mr. Bruce, after describing the extent of increase that 
is possible to the present jetties, proceeds to develope a scheme of docks at Chitpore connected 
by a ship canal with the Mutlah River. This scheme, with other proposals, will be referred to 
further on. But in this place the Committee wish merely to describe the nature of the appli- 
ances for loading and unloading cargo which are available in the port. The table given abov6 
shows that 193 vessels, with a net tonnage of 324,187 tons, were accommodated at the jetties 
in 1880-81. Comparing this with the total number of vessels with their net tonnage that 
entered the port in the same year, we see that 791 vessels, with a net tonnage of 891,359 tons 
did not or could not make use of the jetties, and must therefore have discharged and taken in 
cargo by means of cargo boats. Of these cargo boats there were 5,548 in the port in 1880-i81- 
As to their charges and the extent of reliance that can be placd on them, we will here quote 
from Messrs. Hoare, Miller & Co.'s letter at page Iv— 

" Amidst the many advantages which the jetties have conferred on the trade generally, but chiefly on im- 
port trade, there has been this disadvantage, that they have interfered with the boat-owner's business. The 
jetties have disorganised the private discharging and loading arrangements of the port without having so far 
furnished a complete or peif ect substitute. 

*' For practical purposes the jetties are suflScient for the import trade. Alnaost fell the vessels which enter 
from the United Kingdom with general cargoes can be discharged rapidly at the jetties, and, even in time of extr^ 
demand for space, steamers can load their export as rapidly as they discharge their import cargo ; but this only 
refers to general or * Calcutta assorted * cargoes. It does not include whole cargoes outwards. 

" The export cargo from Calcutta is bulkier than the import cargo. With very few exceptions, every ve^cl| 
that clears from Calcutta clears full. On the contrary, many vessels, notably steamers, enter in ballast. Now, it 
seems to us that the arrangements of the port stand as if just the contrary were the case : vessels can discharge 
quickly, and we think cheaply, whereas for loading they mainly depend on cargo boats. 

" During periods of excitement in exports, such as periodically occur, the cost of putting cargo onboard vessel 
at moorings often becomes enormous. We have known the hire of cargo boats of 25 tons capacity, which is nor- 
mally Rs. 6 per day per boat, advance to Bs. 120, and remain at from Bs. 40 to 60 for Weeks together. This is as 
if the jetties were, in times of pressure, to raise their rates at will from 400 per cent to 600 percent. The export 
tride is not ft steady trade. Periods of excitement occur chiefly in the bulky staples." 
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41. It will be evideiit f rpm tl^s that it i9 impossible to mi^ke any relii^ble es^iijiiate of the 
cost of loading and unloading vessels which are dependent on cargo boats ; and, as has just been 
explained, by far the larger number of vessels are thus dependent. But the jetty charges are 
known, and may he iAclu4ed in the estimate which we now proceed to ipiake of the present cost 

CoH of bringing Mhip. to port. ^^ bringing ships into port, unloading j^id loading. %nd taking 

them out to sea again, compared with the like charges, in the 
case of ships putting into docks, at Diamond Harbour. It is necessary, in the. first place, to 
ascertaiu what will be the working expenses of the dock, in addition to interest on capital, and 
the lowest remunerative charge to be made against each ship. 

4 

AnnMol Charge an Dock. 

^ a 

I^teroBt on estimated oost, iodading establiahment, 

160 lakhs, at 4 per cent. 6,00,000 

Staffs 

Dock Master 15,000 

Two assistants 15,000 

8aj 200 men (at Bs. 20 per month) 48,000 

Saifopei^n meol^nic in ol^rge. of mi^ol^inery .... 6,000 

Proportion of general staff, say . ' . . . . 12,000 

96,000 

Dredging 50,000 

Electric lighting 12,000 

Bepairs, average say * . 25,000 

Coal 12,000 

90^000 

7,95,000 
Dednet rent of sites let for workshops, houses, &o. 45,000 

Hetannoai charge %,60flG0 

E^UmaU qf Bevenue. 
Veuelfindoekatonetima. VesMli per anama. Tonipersiuaa 

8ay 6 steamers (2,600 average tonnage), each remaining in 

docks two weeks or less 156 405,600 

&Qr 36 sailing ships (1,350 average tonnage), each remaining in 

dock six weeks or less . . . . . . 312 421,200 

Total vessels • • • 468 

ToUltona 826,80 

■np>»y»^ « ^-X- about fil,600 per vessel (average), or ^^^ =about UJ annas per 
register ton^ or approximately ^ annas per ton of cargo inwaids, and 6 annas per ton of cargo 
outwards. These charges are intended as an average to cover all dock dues^ whar&ge^ landing 
charges, &c., and would be apportioned under different h^ds, but they would not include czane- 
tiie or warehouse rent 

42. Cost of bringing to Calcutta a steamer of 2^^000 tons net^ 3,000 tons gross register, 
carrying 8,700 tons of cargo, and d^awii^g 22 feet of water in and 24 feet out:-r 

Inwards- 
Pilotage 470 

Lead money • . 16 

Port dues at I anna 129 

Hospital dnes 129 

Harbonr Master 57 

Moorings 195 

Jetty charges ....»..•• 886 

1,381 
Oi^twards-Tr-: 

Pikftage 614 

Lead money ••.•»•••• 16 

Harbonr Misster »*.•».••• SH 

£tevecUr0«9 4aanasin,4lannasont ....... 1,966. 

Total for Calcutta ..... 4,034 
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mnch larger numl)er that discliarge into cargo-boats and suffer delays and inconveniences, of 
which we can form no estimate, have not been brought into the comparison at all. The figures 
show that sailing ships will be the chief gainers by using docks at Diamond Harbour^ in the 
mere initial saving that will result from the shortening of the voyage. But they will be still 
greater gainers by the saving of time in being able to discharge their cargoes into the dock 
warehouses at once, and take in export cargo with similar rapidity. 

4S. We proceed now to consider the question of the distance that separates Diamond 

Harbour from Calcutta, and it is in connection with the effect 
Objections to distance of Diamond ^j^j^j^ ^j^-^ jig^ance will have on the success of the scheme 

that the greatest diversity of opinion exists. It is necessary 
to consider this question in two aspects — (I) with reference to the cost of transit for the extra 
distance over which goods will have to pass ; and (2) with reference to the inconvenience 
entailed by the separation of the shipping from the mercantile offices in Calcutta. 

49. As regards the first point, we believe that no appreciable increase of cost in transit 
will occur. The docks at Diamond Harbour would be specially useful for the export trade, 
and we have every reason to beUeve that goods from up-country would be delivered by rail at 
the docks at through rates, which would be very little, if at all, higher for Diamond Harbour 
than they would be for Calcutta. For any classes of goods which could be thus transported 
direct to the docks without the necessity of detention and examination in Calcutta, there would 
be an immense gain, for they would be delivered from the railway wagons into the ship^s hold, 
and all intermediate charges now incurred in the handling and conveying of goods, first from the 
railway to the warehouse, and again from the warehouse to the ship^s side, would be saved. 
And ao'ain, as regards the transit of goods from Calcutta itself or its neighbourhood to 
Diamond Harbour, for which a charge would necessarily have to be made, we believe that 
(under such a system as is described in the next succeeding paragraph) that charge would 
not be greater, and that it would probably be less than the expense now actually incurred in 
moving goods by the very imperfect means ef transport afforded by country carts and boats 
from the merchant's godown to the ship's side. It cannot be doubted that the railway 
administration in connection with the docks would make such arrangements as would afford 
the greatest possible facility for the collection, despatch, and delivery of goods, and that the 
saving thus effected would constitute a substantial percentage on the value of export produce. 

50. Proceeding to the consideration of the question of the inconvenience of Diamond 
Harbour, if we assume the existence of docks at that place, it appears to us to follow 
naturally that it would be to the interest of the proprietors of the docks and of the railway 
to afford every facility to trade. Sooner or later the docks and the railway would be under 
the same administration, and then undoubtedly a complete agency would be established for 
the receipt and delivery of goods. Suitable premises and warehouses would most certainly 
be provided at one or both ends of the railway, — i, €,y at Calcutta and at the decks, — where all 
such operations as examining, cleaning, sorting, packing, and marking could be executed at a 
comparatively small charge, and at much greater convenience to the merchant. As evidence 
of the probability of this view being realised, we would refer to the fact that the Port 
Commissioners have proposed to build a tea warehouse within the jetty premises which will 
be available for the storage, sampling, sale, and shipment of tea. We would also refer to the 
recommendations of the Committee lately appointed to discuss the question of a central 
railway station in Calcutta. We understand that they proposed the erection of a goods 
depot at Halsee Bagan alongside the Circular Canals, connected with the trunk lines of 
railway and with the Port Trust and Diamond Harbour Railways. The area proposed to be 
acquired for the central depot is 189 aeres, with a frontage of 8,250 feet on the canal. It 
would thus be in direct communication with Diamond Harbour both by rail and by canal, if, 
as we recommend at the conclusion of this report, the canal be extended to meet the docks. 

51. Before we proceed to express our opinion of the Diamond Harbour scheme generally 

we think it desirable to review as briefly a« possible the 
Mr. Bruce'e scheme considered. alternative scheme which has been recommended by Mr. W. 

Duff Bruce, the Vice-Chairman of the Port Commissioners, now absent on leave. The Mutlah 
Ship Canal scheme, as now brought forward by him (appendix, page xlix), deserves careful 
consideration, for if it, or some modification of it, could be conveniently carried out, and at a 
reasonable cost, it appears to be capable of providing trading facilities equal to any which miy 
be expected from docks at Diamond Harbour. We recognise Mr. Bmce's difficulties in being 
at a distance, and can only regret that he has not been able to go more fully into the details 
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of the project, for in attempting to consider the matter , however superficially, we are obliged to 
assame many important particulars which are not even alluded to by him. 

52. The chief featares in this scheme are— 

(1) To remove the Howrah Bridge to the north of the Neemtollah Gh&t 

(2) To dredge a ship canal from Chitpore to a point about six miles below Port 

Canning on the Mutlah River. The canal to have generally the section of the 
Suez Canal, and to be deep enough for vessels of from 88 to 25 feet 
draught of water. 

(8) To construct a lock at the junction with the Mutlah. 

(4) To construct a dock near Sealdah, apparently about the size of that suggested for 

Diamond Harbour. 

(5) To connect the canal with the existing canals around Calcutta, and 

(6) To make a '' cut '' from the dock to the Hooghly River. 
Certain other details appear to follow as a matter of course, such as — 

(7) The construction of a lock somewhere between the dock and the Hooghly. 

(8) The construction of opening bridges at two places where railways, and at least two 

other places where main roads, must cross the canal. 

(9) The provision of ferries at suitable places along the length of the canal; and 
(10 The closing of the Piialee River and other water-courses in the line of the canal. 

£8. In attempting a rough estimate of the whole of the suggested works, we have 
assumed that the level of the water in the dock and canal is to be maintained by means of the 
locks at the same level as that in the present Circular Canal, with which it is to be connected,— 
viz., about 6 feet above mean sea-level, or at about 4 feet below the ordinary level of the 
ground. We have assumed the latter to be about the same as at Diamond Harbour, and that 
the sections of the canal will be similar to that of the- Suez Canal, vie,, — 72 feet wide at iixe 
bottom, with sides sloping H to L The amount of material to be excavated or dredged to 
form the canal and " cut'^ will amount to about 6,600 lakhs of cubic feet. We accept Mr. 
Bruce's estimate (£750,000, or about fil4 per thousand feet) as being approximately correct 
for this portion of the work, though whether it be sufficient or not must depend a good deal 
on the distance to which the spoil may have to be carried. 

So far as we are in a position to estimate from the data at our command, the total cost of 
the su^ested works, exclusive of the purchase of the land, wculd probably be about as 
follows :— 

Ltkht. Lakha. 

Dredging canal miA cut (£750,000) 90 

Removal and lengthening of bridge and proyision of new approaches, 

Bay 6 

LockatMutUh . . . • . . • • . 14 

Well foundation for ditto . .11 

Dock 82 

Lock at Hooghly . . . • 14 

Wells, foundation for ditto' 11 

Pitching slopes of canal 15 

four opening bridges, each with 80 feet dear water passage, including 

cylinder foundation and piers, girder approaches over the inclined 

sides of the canal, and all machinery, &c., say, average 5 lakhs 

each 20 

Diversion of railways and roads during oonstmotion of bridges, say . 2 

Ferries, say 0*6 

215-6 

Contingencies, say 10 per cent. . , . . 21*5 

Assumed total for a draught of 26 feet, exclusive of land .... 237 



54. Admitting for a momeut the soheme to be feasible on financial and other grounds^ 
there are two points in which, in our opinion, certain modifications would be necessary, both 
tending to increase the cost of the undertaking. We consider that, by limiting the canal to 
the use of vessels not exceeding 9,b feet draught of water, its utility would be to a great extent 
neutralised, seeing that we have it in evidence that vessels drawing 26 feet have lately come 

Ll 
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to Calcutta. Looking to future requirements, and making allowance for a certain deposit of 
silt, the canal at the outset should not be less than 28 feet deep. We also consider that, to 
guard against the possibility of the larger vessels being either imprisoned in or cut off from 
Calcutta in the event of repairs to the gates, &c., the locks, or at least that at the Mutlah 
end of the canal, should be in dupUcate. These additions bring up the estimate to — 

Lakhs. Lakhs. 

R R 

Dredging m before .......•• 90 

And for extra depth 13 

— 103 

Removal of bridge as before ^ 

Lock at the Mutlah 1^ 

Duplicate ^^ 

— 28 

Wells for lock U 

Do. for duplicate ......... 11 

— 22 

Pitching slopes of canal 16 

Dock (3 feet deeper) ......•••.. 37 

Lock at the Hooghly 14 

Wells for ditto 11 

Bridges as before .......... 20 

Diversion of lines, &c., as before ......... 2 

Ferries 05 

26S-5 
Contingencies, 10 per cent 26'5 

Assumed total for a draught 28 feet, exclusive of land 284 

55. In estimating the outlay on works situated to a great extent in or near Calcutta, th 
cost of the land becomes an important item. The dock and appurtenances will probably 
occupy about 120 acres in a position where property is already of considerable value. About 
800 acres will be required for the canal and slopes, and of this the cut to the Hooghly and a 
portion of the Calcutta end of the canal also pass through comparatively valuable property. 
Should it be intended to deposit any considerable portion of the spoil from the canal on the 
banks, it will be necessary, allowing for a safe berme, to take up about 4,000 acres. We fail 
to see any suitable place of deposit for the spoil from the dock and the Hooghly cut, without 
carrying it some distance, as, for instance, to the Salt Water Lakes. 

The value of the land which would have to be taken up for the canal and dock, exclusive 
of any extra space for spoil-banks, we estimate at not less than 45 lakhs, bringing up the 

assumed w)tal cost of the whole scheme to 329 lakhs. 

56. With respect to the advantages of the present " warehouses, water supply, gas, and 
drainage,'' there can be no doubt that its proximity to a supply of good water gives this 
scheme an advantage over that at Diamond Harbour, the estimates for which are charged with 
54 lakhs for this item alone; but we attach little importance to the other points alluded to. 
The existing warehouses could be of little use to a dock two or three miles away, except at a 
considerable cost for transport. Gns would probably not be required at Diamond Harbour, as 
it is intended that the dock should be lighted by electricity as is now done at the Albert Dock 
on the Thames. And with respect to the drainage^ seeing that the existing city drainage will 
necessarily be interfered with and have to be diverted more or less in carrying out the Mutlah 
scheme, it is probable that under this head the Diamond Harbour scheme will come out best. 

57. Apart from the cost of Mr. Bruce's scheme, there are local and other objections 
which we think should have some weight — 

(1) The removal of the Hooghly Bridge from its present site. Although on the 
completion of the East Indian Railway Bridge the purely railway traffic will 
be almost eliminated, the communities situated on the two sides of the river 
would be greatly inconvenienced if the present means of communication 
should be interfered with. This is altogether contrary to the general tendency 
at the present time, which is for river-side towns to afford every facility fat 
rapid communication between the two bank? of the river, and to bring them 
into the closest relationship. 



conaTBTJcnoH of docks in the pokt of oalcutta, 85 



(2) The partial severance of the roads and railways towards the north of the city, 
at present its most important outlet. 

(S) Oar colleagne> Mr. Levinge^ is of opinion that the channels of the Mutlah will 
deteriorate^ when the Salt Lakes^ which at present encourage the tidal flow^ 
are reclaimed — a work which is now in contemplatiouj and must are long be 
carried out. 

(4) As a minor matter, very great difficulty was experienced in closing a bend of the 
Pialee River cut off by the construction of the Calcutta and South-Eastern 
Kailway bridge. 

We believe that some of these objections might be overcome by fixing the site of the pro- 
posed Hooghly entrance at Garden Reach instead of at Chitpore^ and the professional members 
of the Committee are of opinion that any ship canal to the Mutlah should be at a high level 
as suggested by Mr. Dejoux, and be filled with water from the Uooghly only^ pumped as 
required from suitable settling tanks. 

68. We now proceed to apply the facts^ opinions^ and calculations embodied in the fore- 
going paragraphs to the consideration of the specific questions on which we have been directed 
to report, and we think that this will most conveniently be done under the three following 
heads:— 

1. Whether it 10 desirable that wet docks should be constructed in the Hooghlj. 

2. Whether Diamond Harbour is the best locality for such docks. 

3. Whether docks at Diamond Harbour would be financially successful. 

59. We have shown that the want of improved accommodation in the port of Calcutta 
has been the subject of discussion for upwards of fifty years ; that the trade of the port has 
been increasing rapidly especially, of late years^ since the opening of the Suez Canal ; that the 
total tonnage of sailing vessels visiting the port remains much the same, whilst that of steam- 
vessels has increased considerably, and that the tendency is to build both ships and steamers of a 
larger size, the navigation of which in such a river as the Hooghly is more hazardous, and the 
loss of which involves the loss of much capital ; that the navigation of the Hooghly and the 
detention of vessels in the open river while in port present dangers of a very appreciable kind> 
f he avoidance of which is much to be desired ; that the improvements effected by the Fort Trust 
since its creation in 1870 have to a considerable extent met the demands of the growing trade up 
to the present time ; that there is not room within the present limits of the port for much further 
expansion of those improvements, and that it may be anticipated with certainty that when the 
railway bridge at Hooghly is completed, and the railway systems of Bengal which are now in 
progress are further developed, Ihe need for improved and extended accommodation in the port 
will become most urgent. 

60. On the whole, therefore, we are of opinion that the first question may safely be answered 
in the affirmative. We pass to the second question, whether Diamond Harbour is the best 
situation for the docks. 

61. Docks at Diamond Harbour would have three principal advantages : they would en- 
able vessels to escape the intricate and dangerous navigation of the upper reaches ; they would 
effect a saving of time, coal, pilotage, and towage, the money value of which alone would be 
sufficient to cover the dues payable for the use of the docks ; and thew could be constructed and 
maintained at much less cost than docks constructed at Calcutta. These advantages are so 
important that we think it necessary to dwell upon them. 

62. If docks were constructed at Calcutta with an approach only from the Hooghly, as at 
present, it would be found (1) that the dangers of the navigation of the river would remain as 
formidable as ever; (2) that there would be less saving to compensate for the cost of using the 
docks ; (3) that the cost of constructing the doqkg would be very largely increased by the 
higher price of the land, and by the much more expensive approaches by rail or road 
leading through populated suburbs, and therefore requiring numerous expensive crossings ; (4) 
that the dues payable for the use of the docks would consequently be much higher ; and (5) 
that their use would be a tax upon trade to a certain extent. If, on the other hand, the dan- 
gers of the Hooghly be considered sufficiently formidable to warrant their avoidance by means 
of the project for a ship canal to the Mutlah, all the disadvantages just enumerated, not even 
excepting the first, would be intensified ; for it is not too much to assume that if, to use Mr. 
Brace's expression, we have a second string to our bow, and the approach to the port is effected 
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by two diflBerent chaunels, each of which will require its staff of pilots and tugs, its buoys 
and lights, the revenue available to maintain the eflSciency of these will be spread over a much 
larger field, and therefore produce less satisfactory results. It is not the object of the Diamond 
Harbour scheme, nor is it claimed for any scheme that has been brought to our notice, that it 
should monopolise the trade of the port. The object is merely to supplement the existing con- 
veniences and appliances of the port by providing docks which some of the shipping will find 
it convenient to use. It appears to us that this object will be best secured by placing the 
docks on the Hooghly, but at some point suflBciently low down the river to make the shortening 
of the voyage a tangible saving. In this way the same pilots, Uie same tugs, the same light- 
ships, the same buoys, and the same river administration will continue to serve the whole of 
the shipping. But a scheme like the ship canal to the Mutlah can hardly be considered as 
merely supplementing the facilities of the port. To be successful financially it must become 
the port itself, to the exclusion of the Hooghly and everything belonging to it. It must have 
a monopoly of the trade, and on these terms we think its success could not be secured, and that, 
if secured, it would ruin the existing property of the Port Trust. This is a risk that is entirely 
avoided by the Diamond Harbour scheme. 

63. On the other hand, our enquiries have shown us the existence of a strong, though not 
universal, feeling among the mercantile community that the transfer of a part of the business 
of the port to Diamond Harbour, or to any similar locality, would be attended with much in- 
convenience and expense. It would be necessary, it is urged, to keep up double establishments 
and to rent a double set of warehouses : matters of improtance will either have to be settled by 
subordinates, who will be unfit to deal with them, or will have to be delayed for the decision 
of a principal, who will be forty or fifty miles away. The value of the property of the Port 
Commissioners and of the owners of godowns in Calcutta will be seriously depreciated. The 
example of Port Canning is suflBcient to show the danger of attempting to divert trade into 
new channels. 

Q4f, While we are not insensible to the force of these arguments, we are not prepared to 
accept them as conclusive objections to tlie scheme of constructing new docks. The course 
of business will accommodate itself in Calcutta, as it has done elsewhere, to the modified 
conditions which circumstances may render necessary. How it will probably do so we have 
already indicated in paragraph 50. We are not aware that the London merchants find any 
obstruction to their business in the fact that their vessels load and unload in docks at Blackwall 
or North Woolwich,^ although almost all imports of produce, such as tea, &c., have to be 
examined on being landed by clerks or other professional examiners. We do not imagine that 
double establishments will be required, or that anything more will be necessary than the 
occasional deputation of a clerk on a railway journey of one or two hours. There is not, in 
our opinion, the smallest ground for apprehending that the establishment of the docks will 
have an injurious effect on the value of the property of the Port Commissioners, or of private 
owners of warehouses. We see nothing extravagant in the supposition that, at the end of 
another decade of years, the tonnage of the Hooghly may be double what it is at present. 
There will be ample work for all to do, and the new docks will merely pro^^de an outlet for 
trafiic which would otherwise be turned away from Calcutta for want of space. The failure of 
Port Canning merely shows that trade will not move into new channels without suflScient 
inducement to do so. It affords no argument against the success of a scheme which offers 
substantial advantages. 

65. The location of the railway terminus at Diamond Harbour indicates that place as the 
natural position for the docks. But independently of this consideration, there is much to re- 
commend the locality for the purpose. A dock much higher up the river would not save vessels 
from the dangerous part of the navigation : a dock much lower down would be too far from 
Calcutta to be convenient. Off Diamond Harbour there is good anchorage and suflScient space 
for about 30 vessels to moor without interfering with the fair-way for navigation. A part of 
the land which would be required for the docks is already the property of Government, and 
the remainder could be acquired at comparatively little cost. Finally, Diamond Harbour is 
already a recognised place of call for ships, especially on the outward voyage. 

66. At the same time there are considerations on the other side which should not be over- 
looked. Diamond Harbour is believed to be unhealthy : the supply of drinking-water is bad ; 
the subsoil, although perhaps not worse than in other parts of the delta of the Ganges, does not 
readily admit of the excavation of docks ; the tides are at times so strong that vessels might 
sometimes have to wait until comparatively slack water before ent-ering the dock, and there is 

' Docks projected Btill farther down at Daggenhflm and at Purflect (opposite Gravesend). 
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the serious objectioD that the entrance to the docks would be on a lee shore during the south- 
west monsoon. 

67. We can hardly hope to find a locality free from all drawbacks, and we are not disposed 
to think that these objections need interfere with the selection of Diamond Harbour as the 
site for the docks. The alleged unhealthiness of the place will probably disappear when the 
ground is drained and occupied. A supply of good drinking-water can be secured, partly by 
digging tanks for rain-water, and partly by laying a pipe from Calcutta, for which provision 
has been made in our estimate. The unfavourable character of the subsoil (supposing this to 
be borne out by further experiment) will add somewhat to the cost of the dock, but will not 
affect its stability. The tides are not stronger at Diamond Harbour than elsewhere in the 
liver, and it may fairly be said that all the foregoing objections would probably apply as forcibly 
to any other place which might be selected for the docks as they would t< the locality which 
we recommend. The ditiiculty about the lee shore in the monsoon is of a different kind, and 
it has been strongly pressed upon us by gentlemen who have had many years' experience of the 
Hooghly. We desire, however, to invite attention to the following remarks recorded by our 
colleague Mr. Wawn :— 

'* Since the last meeting of the Committee I have enqnired more particalarlj into the reasons nrged against 
the ' lee shore/ and I am satisfied that, whilst some of the local nautical gentleman appear to see no difficalty, 
others have, unintentionally, exaggerated the supposed dangers during the monsoon. Men who have spent the 
gieater part of their lives in India have had few opportunities of observing the working of large wet docks, and 
naturaUj revert to graving docks as the nearest example. Captain Taylor, I. N., in his letter dated Calcutta, 
the 8th March, suggests a Committee ' including practical men, who have docked vessels either here or at 
Bombay Prince's Dock,' and other gentlemen, whom I have since consulted, speak in similar terms. In arriving 
at a decision on the subject, the Commitee should bear in mind that there is little analogy between alight vessel 
(with comparatively slight hold of the water, and presenting a great surface to the wind) being slowly warped 
into a graving dock very little larger than herself, and the same vessel steaming or being towed through a wide 
entrance into a large wet dock. In coming out of dock the conditions are still more favourable. I have no 
hesitation in saying that Diamond Harbour is not the place which I should choose for the entrance to a graving 
dock." 

We are inclined to believe that the apprehensions which have been expressed are in some 
measure due to a want of practical acquaintance with the working of wet docks. Mr. Wawn 
has reminded us that^ in former days^ Diamond Harbour was the recognized port of Calcutta, 
large vessels seldom coming higher up the river ; and he has also brought to our notice that at 
Sunderland the existence of a lee shore is not (unless under exceptional conditions of weather) 
found to be an obstacle to the docking and undocking of ships. It would, we think, be 
advisable that careful observations of the weather at Diamond Harbour should be made during 
the approaching monsoon, but we do not consider that the fact that the dock entrance will be 
on a lee shore need prevent the provisional acceptance of the locality as the site of the docks. 

68. If it should be found that these objections are valid as against the precise spot chosen 
for the docks, we are nevertheless of opinion that the scheme should be adhered to, and Fome 
other neighbouring spot free from these objectibns should be chosen. On this point we should 
draw attention to our colleague Mr. Wawn's letter at page V of the appendix, pointing out 
the advantages of a site near Roychuck, 4 1 miles higher up the river than Diamond Harbour 
Creek. He suggests that if this site should be found preferable, a very profitable river-side 
railway could be made to it, and connected to the existing Diamond Harbour railway, thus 
affording a double means of access to the docks. The profits of thejse railways would, it is 
expected, add materially to the financial success of the docks. 

68. With regard to the third question, whether docks at Diamond Harbour would be 
financially successful, we beg to refer to the figures given in paragraph 41 of this report. The 
calculation there made appears to justify the conclusion that, if the docks can be constructed 
and maintained at a cost representing an annual expenditure of seven and a half lakhs of 
rupees, the outlay would be recouped by the receipts from 468 vessels, at an average of 
111,600 each. The figures also show that, at this rate of payment, which is taken as equivalent 
to a charge of 1 ^ annas per register ton, there i^ould be a considerable saving as comparec' 
with the present port charges, so as to afford a substantial inducement to vessels to avai^ 
themselves of the accommodation provided by the docks. We therefore think that there can 
be no doubt of the financial success of the undertaking, unless it can be shown either (1) tliat 
the docks would cost more than the estimated sum, or (£) that they would not be used by so 
many as 468 vessels, or (3) that the saving to each vessel by the use of the docks would be less 
than our calculation shows it to be. On each of these points we desire to submit some further 
remarks for the consideration of Government. 



88 CONSTRUCTION OF DOCKS IN THE PORT OF CA.LCUTTA.. 



70. We have assumed that the outlay upon the docks will not exceed seven and a half lakhs of 
rupees per annum. It will be observed that we have not taken into account two items— 
the cost of acquiring the land, and the accumulated interest during the period of construction. 
We have no data for estimating the former, and the latter will depend upon the activity with 
which the work of construction may be prosecuted. But the cost will not in either case be 
large, and our estimates have been framed upon so liberal a scale that we do not anticipate that 
these items will require any material addition to be made to the total. 

71. We have calculated that the cost of the docks will be covered by 468 vessels at an 
average payment of ftl,600 each. In the year 1880-81 we find that 506 steamers and 478 
sailing vessels arrived at Calcutta, against 41<2 steamers and 454 sailing vessels in the previous 
year. We have already remarked that we anticipate a large inci*ease in the shipping of the 
port^ and we expect that this increase will be stimulated by the recent reduction of the port 
dues to I anna per ton. But it will be seen that even if the number of vessels remained 
stationary, and only one-half of them used the docks, the number which we have assumed to 
be necessary would be more than attained. We think it probable that sailing vessels in 
particular will largely avail themselves of the advantages of the docks, as the benefits in 
their case are comparatively greater than in the case of steamers. It would not, perhaps^ 
bean extravagant supposition to conjecture that by the time the docks are completed the number 
of sailing vessels alone which would enter them would be sufiicient to furnish the receipts 
which we have assumed to be required. While, owing to its proximity to the Suez Canal, 
Bombay has a great advantage over Calcutta in the matter of steamer freights, the rates of 
freight between Calcutta and Bombay and England by sailing ships are much the same. 
Ship freights from England, however, are generally considerably lower than steamer freights 
and any facilities tending to cheapen the port and give greater facilities to ships must therefore 
help to neutralise the geographical advantages possessed by Bombay. 

72. The saving to vessels by the use of the docks would probably (and especially in the 
case of sailing vessels) exceed the estimate which we have given. We have allowed fi 1,200 
for towage up and down between the Sandheads and Diamond Harbour; but it is probable 
that many sailing vessels would dispense with the aid of steam at the Sandheads, and would 
only incur the charge for towage into and out of the docks and down to sea. On the other 
hand, it will be seen that we haVe not allowed for the railway charges between Diamond 
Harbour and Calcutta. It is difficult to estimate these, as they will probably not affect cargo 
(either export or import) which may merely be sent through Calcutta without being ware- 
housed there. For example, the railway charge from Cawnpore to Diamond Harbour, or from 
Diamond Harbour to Cawnpore, may be expected to be the same as between Cawnpore and 
Calcutta. For goods warehoused in Calcutta, the railway charge between Calcutta and Diamond 
Harbour may be estimated at about one rupee per ton. We have retained the port hospital dues, 
as it will be necessary to make provision at Diamond Harbour for the treatment of sick seamen, 
and it is reasonable that the shipping|should pay for this charge. 

73. The design and size of the docks are discussed in the letter of our colleague Mr. Wawn 
which is printed at pages i to iv of the appendix to this report. That letter and the 
drawings which accompany it give a complete description of the design, and we need not 
attempt any further description of it in this place. We agree with our colleague in thinking 
that the site marked F is preferable to the others, and that the dimensions of the docks should 
be those which he has recommended for adoption. It will be seen that the design provides 
effectual protection against a storm-wave, and that there will be sufficient space within the 
enclosure for warehouses and other necessary buildings. Provision is also made for a supply of 
drinking water and for drainage. 

74. In addition to the cost of the dock itself, it will be necessary to provide for the 
ooiistruction of godowns, &c., from which a separate and remunerative revenue will be collected. 

75. To furnish the whole dock we estimate the cost at — 

B 
Godowns, 120 feet wide, on each side of the dock (fi2-8 per foot) . 24,00,000 

Say 5 miles of rails and sidings 1,72,600 

Say 40 steam or hydraulic cranes ...... 2,80,000 

Total . . 28,52,500 



It will be advisable to erect only a portion of these at first,'and the remainder from time 
to time, in answer to the requirements of the traffic. 
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76. It will also be advisable to acquire and reserve the site of the docks as indicated by 
plan F, together with a certain portion of the river frontage, and to let the ground out only on 
short leases. If appropriated to railway purposes^ no permanent structures should be built 
thereon. We further recommend that steps should be taken for the extension of the boat 
oanal to Diamond Harbour. 

(Sd.) H. J. Reynolds. 

(Sd.) H. C. Levinge, 

(Sd.) S. T. Trevoe. 

(Sd.) Bradford Leslie. 

Subject to reservations in my memorandum of dissent. 

(Sd.) J, J. J. Keswick. 

Subject to material reservations, as expressed in my " dissent." 

(Sd.) G. H. Morrison. 
(Sd.) Charles Wawn. 



Dissent. 

I re<'ret to have to dissent from some of the views of my colleagues expressed in the 

report. 

j[,^, I do not consider that there is not room within the limits of the port for much further 

expansion of improvements^ but agree with Mr. W. D. Bruce 
Papagrap 59. ^g^^ p^^^^ l^^j ^^^^ ^.j^^ present accommodation can be con- 

siderably increased. My enquiries lead mc to believe that it is possible for the Port Commis- 
sioners to acquire land on both sides of the river from Garden Beach downward sufficient to 
double the accommodation of the port and provide sufficient warehouse and jetty room* 

2nd.~^li docks were to be constructed at Diamond Harbour^ and to prove as economical 

and attractive as indicated in the report, I am convinced that 
"'"^ ' some of my colleagues would find that they had made a 

mistake in thinking that in favouring the Diamond Harbour scheme they had ''entirely 
avoided ^' depreciating tlie value of the existing property of the Port Trust. It is claimed 
in paragraph 64 that the new docks will merely provide an outlet for traffic, which would 
otherwise ''be turned away from Calcutta for want of space/' but 1 have no*, hesitation in 
Baying that Diamond Harbour would fare very badly if it were wholly dependent for its 
income on vessels which could not find accommodation in ("alcutta. It can only be a success 
if the time and charges which vessels will save by going there make it more profitable for 
them to use its docks than to proceed to Calcutta, and if more profitable to the extent of 
the figures shown, then Calcutta will only get the traffic "turned away from" Diamond 
Harbour " for want of space." If docks at Diamond Harbour give the advantages indicated 

^ in the report, I take it that the accommodation will not 

remain stationary, but that the building of docks will he 
proceeded with to meet the demand; and to expect shipowners to continue to send their 
vessels to Calcutta, and to calculate at the same time that by stopping at Diamond Harbour 
they can save R500 to R2,500 per voyage, is to expect shipowners either not to believe 
in such calculations, or to have no eye to economy, whereas any one who has had experience 
of them knows that they recognise as quickly as their neighbours that a penny saved is a 
penny gained. We cannot expect that the ships which now come to the port of Calcutta will 
always continue to come to it, and that the additional ones which the increased trade will 
attract will be sheltered exclusively in Diamond Harbour. If the new port is to be successful, 
i; must be used by about 468 vessels at least ; and if it hold out sufficient inducement to attract 
that number, whether from increased trade or from the present trade of Calcutta, as exampled 
ill paragraph 71, it must, in my opinion, do much to lower the value of property in this city. 
Experience alone will show whether shippers from home or other outports will pay as high 
freights and ship as readily to Diamond Harbour as to Calcutta, or whether exporters will pay 
as high freights and ship as readily from Diamond Harbour as from Calcutta. The consensus 
of opinion of merchants is agamst Diamond Harbour, and the calculation for shipowners, if 
vessels earn higher freight by coming to Calcutta, will be whether the extra freight earned is 
a sufficient set«off against the saving the ship would have made by stopping at Diamond 
Harbour. It is possible that for some cargoes, both inwards and outwards, Diamond Harbour 

M 
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will have the pull, while for others Calcutta will be preferred ; hut I think one of two things 
will happen — Diamond Harbour will be a failure, or Calcutta will be much injured. If the 
Port Commissioners, after the adoption of the Diamond Harbour scheme, if adopted, wish to 
raise another loan, I think they will probably find the views of the public unmistakeably 
expressed. That the docks, if constructed at Diamond Harbour, and the railway to them, 
should be under one administration, I arrant, but would deprecate permitting any company 
to construct and ivork docks at Diamond Harbour. If docks are to be constructed tiiere, or 
anywhere else, to serve Calcutta, they and the present Port property must, in ray opinion, be 
under one administration and worked together for the general good, so that in considering 
either the Diaoaond Harbour scheme or Mr. Bruce*s scheme, the reduction of income in connec- 
tion with the existing property of the Port Trust must be considered along with the probable 
income from the new scheme, 

3. I do not think that in weighing the objections to the Diamond Harbour schemci which 

Calcutta merchants have advanced on account of the incon. 

venience and expense of doing business at such a distance 
from Calcutta, the example of London merchants sending their clerks or professional examiners 
to vessels loading or unloading in docks at Blackwall or North Woolwich, as put forward in 
the report, is a happy one. Trains, steamers, and omnibuses run between London and these 
docks, distant 5 and 8| miles respectively, every few minutes, and it is easier and quicker to 
get to them from the City of London than it is to get to Garden Reach from the City of 
Calcutta. So many passengers travel that it pays to start trains often, and the speed is greater 
than here. It is calculated that Diamond Harbour will be reached by a railway journey of 
one to two hours; but I think we may safely say that it will rarely be accomplished under 
two hours or more, as we shall probably have mixed trains, partly groods and partly passengers, 
and many stoppages, so that one might get from London to Brighton and back by the fast 
expresses which run so often in the time that it would take to get from Calcutta to Diamond 
Harbour, while Portsmouth, 75 miles from London, and Southampton, 77, can both be reached 
quicker and oftener per day than we are ever likely to reach Diamond Harbour if trains travel 
here as slowly as usual. The P. & O. Company have found it profitable to give up Southampton, 
and run their vessels round a long coast to London. North Woolwich and Blackwall are 
actually parts of London, and docks were only constructed ev(*n at these short distances from 
the city because there was no room nearer. Gravesend, near which new docks are now to be 
made, is only 2^ miles from Loudon, and you can get there almost as quickly as from Calcutta 
to Barrackpore. 

4. The memorandum furnished by Mr, Bradford Leslie, and quoted in the report, shows 
an enormous increase in the railway tonnage in the past five years, and indicates, with good 
reason, an even greater increase in the next five; but an entire change will have to take place 
in the system of doing business before whole cargoes of grain, seeds, and other produce are 
bought up-country, assorted there by the shippers, and despatched right to the ship to be 
transferred at once from the railway wagons to the ship's hold. Mr. Morrison has entered 
into details as to how business is done at present, and it is unnecessaiy for me to do so; but 
I would call prominent attention to the fact that Messrs. Ralli Brothers, who are the largest 
exporters from this country, state emphatically that '*the proposed scheme, far from affording 
any advantnge, would tend to cause many inconveniences both to importers and shippers.^' 
They state that at present, of the seeds and wheat exported, 40 per cent, are not warehoused ; 
but ask it to be noted that whatever quantity is exported direct from the Howrah railway 
station is subject to examination by the shippers in the presence of the sellers in order to 
ascertain condition, quality, weight, and refraction of the different parcels before shipment, and 
that such operation could not be effected satisfactorily at Diamond Harbour unless at the 
great expense of each shipper and seller keeping a separate establishment there. 

As stated by Mr. Morrison, " our exports are the produce of the soil, and scarcely two 
lots offered to the merchant are quite alike; '' and all who have had experience in shipping pro- 
duce from this country— a country for which a Cotton Frauds Act was drafted — know that 

vigilance is required before produce is shipped. If Diamond 
Harbour be made a shipping port, and have the success expect- 
ed, the system of business pursued in this country cannot fail to make it a great emporium of 
trade, as well as a place of export ; and I doubt if the saving in municipal taxes, oalculated 
on, will be realised, while probably it will be found that the Calcutta Municipality will ofoje<;t 
to supply the filtered water, for the conveyance of which allowance is made in the estimate. 

5. In conclusion, I have to say that I consider the dangers of the river above Diamon^l 
Harbour are somewhat magnified, while those below are not suflBciently allowed for. Of ^6 
wrecks in the river in the last 20 years, we are told that only 10 have occurred above, while IH 
have taken place below, and professional opinions have been expressed that if ever the river 
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closes to navigatio;!^ the closing is n^ore likely to occur below than above Diamond Harbour. 
I. would advocate^ then^ that before proceeding further with reference to Diamond Harbour^ 
steps be taken to ascertain what farther accoipmodation can really be provided for shipping by 
the erection of jetties and warehouses within the limits of the port of Calcuttn^ and what 
further laud cai;i hfi acquired on both sides of the river at Garden Reach and below it, suitable for 
jetties and wet docks, with its probable cost. That wet docks can be constructed at Diamond 
Harbour, and that they may, by their prozim,ity to the sea, sav^ the time of vessels as well as 
mach,expen«e in towage and pilo^ge, I believe ; but 1 ask it ^o be considered wjbether, if a saving 
per vessel per voyi^e of between 11500 and fi2;5.00 is to effected by ^topping at Diamond 
Harbour, shipowners will siu^rifice it and go to C^catta. If they will not, how is Calcutta 
to remain uninjured ? and if, on the other hand, snch saving cannot be effected by stopping at 
Diamond Harbour, where will be the inducement to vessels to stop there, and what will 
warrant an outlay of a crore and a half of rupees in that new place ? 

Calcutta, J. J. J. Keswick. 

Tie 3rd May 1882. 



Dissent. 

I agree generally with Mr. Keswick in his conclusion, but I doubt how far the Port; 
Commissioners of Calcutta could efficiently control docks 45 miles away ; and I doubt also 
whether, having regard to the nature of our river, it would be prudent io spend large sums of 
money on docks or other such appliances having access to the sea only throui^h the Hooghly. 

I think it would become prudent to do this only when it had been decided to excavate 
a ship canal to the M utlah, either at once or hereafter, as necessity might appear. 

It follows that I am opposed to the construction of docks at Diamond Harbour, and 
particularly I am so for the followiijg reasons : — 

(1) Because we cannot confidently say that the channels between Diamond Harbour and 

the sea will admit of the free passage of vessels of the latest type, much less of the 
probable type of the future, 

(2) Because safe entrance into, and egress from, the docks will, during a sensible portion 

of the year, be questionable. 

(3) Because docks at Diamond Harbour, if successful, would gravely prejudice Calcutta 

as a centre of trade, and probably ultimate^ destroy it as a port. 

(4) Because it is probable that the interests of Bengal at large can be effectually provided 

for, not only without impovens.hing, but by means which must greatly enrich, its 
capital. 
I have fully dealt with these points in a letter to the President of the Committee, printed at 

pages 98 to lOi;. 

I dissent entirely from paragraph 62. If the Mutlah scheme were found feasible, '^ (1) '* 
the dangers of this river, *^ the Hooghly, '' would cease altogether to be formidable, because 
they would be avoided ; ^' (i) '* there would be, on everything landed and shipped, a saving at 
least equal to that which could be effected at Diamond Harbour ; and on much of our imports 
and exports a greater saving, m., greater l)y the charge for railway transit between Calcutta 
and Diamond Harbour, and by the costs and losses attendant upon extra handling of goods ; 
'^ (5)'' the *^ tax on trade,'' which the Mutlah scheme would impose, would be simply the price 
paid for a much larger benefit. The docks of the ship canal would be in the port and part of 
the port, and the " ruin '' they might inflict on the existing property of the Trust (so far as it did 
not prove imaginary) would be the ^* ruin " which a capitalist inflicts on his old plant when h^ 
introduces into his own concern and for his own profit the most improved of modern machii^erj. 
X think the jetties would continue to be used ; but if not, tU^ ^ock dues would amply maintain 
the Commissioners' income and their credit. How it can be said that stopping vefsela 
45 miles from Calcutta avoids the risk of ruiniag the property of t^e Calcutta Port Trust I ani 
unable to understand 1 

Paragraph 57.— I feel much diffidence in approaching the objections to Mr. Bmoe> 
aebeme which have been raised by our professional colleagues ; but I would say — 

(1) That the cost of the stdp canal system must be considered in, the light of the advan- 
tages it will yield, and the general depreciation of property which it will obviate 
I think, too, that no estimate of cost should be accepted until Mr. Duff Bruce had 
had an opportunity of explaining h>s views in greater detail, nor until a more 
deliberate estimate had been made of the cost of acquiring the necessary land. 

Ml 



92 CONSTRUCTION OF DOCKS IN THE PORT OF CAt^lTTTA, 



(2) That the removal of the Hooo^lily Bridge is no necessary part of the scheme. 

(3) That the severance of the important outlets to the north of the city could obviously 

be avoided by cutting the canal from a point towards the southeru end of the 
port. 

(4) That if draining the Salt Lakes would spoil the Mutlah^ it might be better to leave 

the Salt Lakes undraiued. 
paragraph 50, — The scheme adverted to here, and which in paragraph 49 is relied upon 
as destined to effect great savings in cost of transit, — viz., to construct in proximity to the 
circular canal, and in communication with all the railways, a monster depot, or rnnge of 
godowiis, in which facilities should be provided for storing, examining, cleaning, sorting, 
packing, and marking, — would, no doubt, prove of great benefit to Calcutta. But I do not 
think that any such ari*angements would ultimately prevent our trade from leavinur us; and is 
they failed to do this, much of the cost of the Calcutta depdt would be wasted. Moreover, ae 
compared with the Mutlah canal scheme, the Hulseo Bagan godowns must necessarily leave 
upon trade a removable burden of at least Rl per ton, — vtz,, the cost of carriage to Diamond 
Harbour; and this calculated upon the commerce of our port, would more than cover the 
difference between the annual income necessary to give a satisfactory return upon the capital 
required for the Diamond Harbour docks and the revenue necessary to give a like return upon 
the cost of completely carrying out the Mutlah project. 

G. H« Morrison. 



From Charles Wawn, Esq., M. Inst. C.E., to the President of the Committee on Docks at Diamond 

Harbour, — No. 1, dated Calcutta, the 4th March 1882. 

As a preliminary to the preparation of the general report of the Committee on Docks 
at Diamond Harbour, of which I have the honour to be a member^ it appears to me desirable 
that I should recapitulate, in a letter to yourself, the various suggestions which I as the 
Special Engineer have at different times made to the Committee, and at the same time explaia 
generally the special features of the designs which I have prepared. 

General Scheme op the Docks. 

The general arrangement as shown on the drawings is based on the supposition that 
although the dock as constructed at first may be comparatively small, it will shortly be found 
necessary to enlarge it, and, as the trade increases, eventually to supplement it by another. 
The space proposed to be enclosed provides for considerable extension of dock area and also for 
the construction of graving docks, which are certain sooner or later to follow. The locks and 
entrances have also been designed with these probabilities in view, although at the same time 
I consider that duplicate entrances and gates are almost indispensable in any dock intended 
for first class shipping — the one affording a means of carrying on the trnflSc during repairs 
and the other ensuring the safety of the shipping in the event of an accident preventing th, 
closing of one of the gates. 

I am decidedly of opinion that any dock constructed on the Ilooghly would be a failure is 
it did not afford protection, not only from the ordinary dangers incidental to a tidal river, but 
also from the much greater, though less frequent, effects of a cyclone wave. To meet this 
necessity, I propose to enclose the dock and appurtenances with an embankment or " bund'' 
formed of the spoil from the excavation, and continued across the lock entrances where there 
must necessarily be a break, by gates of the same height opening outwards like those of a 
graving dock. 

The most exact information which I have been able to obtain as to the height of the 
1864 inundation is from a mark on one of the buildings at Diamond Harbour, which shows 
the maximum height of the water to have been about 13 feet above the general level of the 
ground. My suggestion is that the dock bund should be eight feet higher than this, and 
that for strength and general utility it should be not less than bO feet wide at the top with 
slopes of at least 8 to 1. Such an embankment, 21 feet above high tide of ordinary springs, 
may eventually come to be of use to carry a high level railway, should coals ever be shipped 
in the dock, or huts may be built on it as sleeping-places for the sailors during the hot 
weather. 

In view of the increasing length of the vessels for which accommodation is to be provided 
it is a matter of importance that the course into the dock should be as ensy and as nearly 
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straight as possible. Much valuable time at thjB best part of the tide is lost in warping^ even 
a short vessel into an awkwardly constructed dock. Further, where it is practicable to make 
dock-walls straight^ there is a certain economy in doing so ; vessels of different lengths are 
berthed without loss of quay space, and moveable steam and hydraulic cranes traverse the 
whole length of the quay without interruption. 

It is desirable that an outer or half-tide basin should form part of any dock establish- 
ment at Diamond Harbour, wliere at certain seasons of the year the water begins to fall 
rapidly immediately after high tide. The basin as designed is of sufficient width to afford also 
a turning place for vessels too long to be turned in the dock. 

As the district around Diamond Harbour has (or had) the reputation of being unhealthy 
during the rains, the surplus material from the excavation may, with advantage, be applied 
to raise a portion of the land near the river to about the level of the dock bund, affording a 
secure and comparatively healthy site for dwelling-houses, Custom House, &c., and at the same 
time a place of refuge in case of a cyclone flood. 

Notwithstanding the extension of the railway system, and the increased proportion of 
goods carried by rail, there will always remain a considerable trade, both in distributing and 
collectmg, to be carried on in the rivers by the native craft. If the Committee should 
recommend the construction of docks at Diamond Harbour, I think they ought to consider 
also by what means these small vessels are to be saved the dangerous passage between that 
place and Calcutta. I would suggest, for consideration, that a shallow canal, from Tolly's 
Nullah to Diamond Harbour Creek, could be made by the side of the existing road at com- 
paratively little cost, a considerable portion of the suggested site having been already excavated 
to form the road embankment. A siding and small landing jetty at the point where the rail- 
way to Diamond Harbour crosses Tolly's Nullah would also be of service. 

Site. 

The small-scale drawings which accompany this letter show the different sites which 
on various grounds suggested themselves after my first visit to Diamond Harbour, and after 
carefully weighing the advantages of each, I am of opinion that that marked F is on the whole 
the most suitable. The princip&l reasons which led me to this conclusion, and the compara- 
tive merits and demerits of the various sites, may be briefly stated. 

Sites A, B, and C utilised the creek either wholly or in part, with the saving of about 
one4hird of the total excavation (and that the cheapest part) near the top in the case of A, 
and of about tme^fourth in B and C. Owing to the bends in the creek^ however, a dock so 
constructed, particularly in the case of A, would be far from satisfactory, and in any ease 
we should have the cost of providing another outlet for the drainage water now passing through 
the creek. 

Beyond the saving in excavation, which in this instance does not exceed three or four 
lakhs o£ rupees, there would be nothing gained in dockizing the creek. It would be altogether 
different if, as is sometimes the ease, it were already used as a commercial harbour and pro- 
vided with wharves, godowns, &c., and required only a greater depth of water at low tide to 
convert into a first-class dock. 

In designs A and B I should be apprehensive also of an unequal settlement of the 
masonry of the locks. 

Against site D, which utilises the creek as a tidal basin, and which would otherwise 
have been very suitable, is the cost of widening and deepening the channel in the creek 
involving the dredging to the amount of about 300,000 square yards; the cost of a bridge 
about 300 feet long, and the danger of the creek deviating from its present course to an 
extent sufficient to necessitate a considerable annual outlay in keeping open the approach. 
That the creek is liable to alterations of this kind is, I think, shewn by au examination of 
the old bunds. 

The site shown on drawing E suggested itself as a means of utilising the railway and 
both the stations as designed without alteration. It is, however, open to objection in the 
want of a straight course through the basin and in the comparatively narrow anchorage 
ground opposite the entrance. 

Site F appears -to possess the balance of advantages. > The drainage of the country is 
not interfered with. The creek remains to be used for subsidiary purposes, — i,e.y as a tidal 
basin for the smaller craft, &c. The entrance through the basin is nearly straight, and the 
anchorage good. The current from the creek will assist the dock sluices in keeping the 
entrance free from deposits, and should the creek at any time materially alter its course, the 
dock entrance is* near enough to the river to be easily kept open. The railway station would 
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be in a position on the bund convenient for the dock entrance, for the ferry, and for boats 
landing passeng^ers from vessels in the river. 

A certain amount of erosion of the Hoo<>hly bank at Diamond Harbour was to be 
expected, and on comparing the oldest survey which can be found (tJOth June 1858) with that 
made last year, it appears that the bank on the west side of the entrance to the creek has 
suffered considerably, the old post-office buildin<jr, which was then standing at a little distance 
from the bank, being now a heap of ruins below high water-mark. On the east side of the 
creek entrance, however, on which it is proposed to construct the dock, the loss has been 
comparatively small — as nearly as can be measured on the drawings, about 10 feet altogether, 
or less than half a foot per annum. Even should this rate of progress show a tendency to 
increase, which is not unlikely, seeing that the protection of the opposite point has been to 
some extent reduced, many years must elapse, and probably other changes take place, before 
any question can arise as to the necessity for further protecting the dock works. The line 
of the river bank as it existed in 1858 is shown on drawing No. 1. 

During the south-west monsoon the river bank at Diamond Harbour will be exposed to 
the full force of the wind, and present to a certain extent a lee shore. After consulting 
Mr. Yates, the Harbour Master, who has had many years' experience on the river as a pilot, 
it appeared to me that the difficulty would be sufficiently met by putting down buoys with 
screw moorings to check or steady the vessels whilst entering the locks during the monsoon 
months. Since that, however, Mr. Milner, another gentleman of experience as s^ pilot, 
says in his reply to the circular of the Committee that, being to leeward in the monsoon, 
'' it is a most unsuitable place for docking vessels. '' This is a question for a seaman rather 
than for an engineer; and not having had the opportunity of seeing the river during the 
monsoon, I feel a difficulty about giving an opinion. I understand, however, that in the 
olden time the Indiamen received and discharged cargoes here — presumably during the 
whole year — and that it was to all intents and purposes the port of Calcutta. The South 
Dock at Sunderland is successfully worked under what appear to be much worse conditions, 
for it is entered directly from the German Ocean, and except when a continued gale from 
the east raises a sea which would make it dangerous to vessels in the dock for the gates to 
be opened, no difficulty is experienced in entering or leaving the dock. Altogether, it is a 
point demanding careful consideration and the best nautical opinion we can get. If it 
should be made clear that the situation is really so rough and exposed as to make it unsafe 
for a vessel to enter a dock, I think we may dismiss at the same time any idea of jetties 
and coal wharves, except on a small scale and as a temporary expedient to be used in fine 
weather only. 

Foundations. 

The trial wells and borings undertaken to ascertain the nature of the deposit at Diamond 
Harbour have been delayed through various causes, and I am only now in possession of any 
real information on the subject. The operations are not yet complete, but so far as they 
have gone, 1 regret to say that the favourable opinion entertained by several gentlemen 
of experience has not been altogether confirmed. The walls of the dock, and possibly those 
of the basin, may, I think, be got in dry, but the locks, and the passages from the basin to 
the dock, will have to be founded on brick walls, which should be carried to a depth suffi- 
cient to afford a support equal to two tons per square foot over tiie whole surface. Each 
well, after being filled with concrete, should be individually tested with this load ; but the 
weight should in no case be applied until all the wells in the immediate vicinity have 
been sunk. 

Details. 

In anticipation of the report of the Comraittcee being favourable to the construction 

No. 1. Site of dock and sectioDs. ^^ * ^^^"^^ ^ '^^'^^^ prepared, in addition to the small-scale 

„ 2. Locks and sectiong. drawings of the different sites, a series of drawings enumer- 

,. 8. Enjra^ce to dock and sections ^^^^ -^ ^j^^ margin, showing generally the arrangement 

Kos. 4, 5, 6. Gates. which I propose, and going to some extent into details of 

No. 7. Diagram of tides. construction. 

'* Datum,^* as in the case of the Diamond Harbour Railway, refers to mean sea-level. 

Accompanying the drawings is a diagram showing the highest and lowest tide in each 
month from 187 :i to 1880, as recorded by the self-acting tide gauge at Diamond Harbour, 
and on which I have marked (arbitrarily of course) " H.T. rains/^ " H.T. dry season 
springs," " H.T. neaps,^' and ''L.T." Disregarding exceptional tides, these are, I believe 
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fair approximate levels^ and are those to which I have worked in preparing the drawings. 
'^ Coping lever' is placed at three feet above '^ H.T. raids/' or two feet above the highest tide 
recorded by the gauge. 

The bottom of the main dock is designed to be £S feet below dattuki, gfiving a depth .of 
26 feet of water at H.T. neaps. The basin and locks are intended to b6 three feet deeper. 

The dock^ as constructed at first, is intended to be 4,000 feet long by 500 feet wide, 
the basin approximately 800 feet square, and the entrance locks respectively 660 feet long 
by 80 feet wide and 400 feet lono^ by 60 feet wide. 

The land for about 300 feet back from the walls is intended to be raised to the level of 
the coping. Provision must be made for draining the remainder, and this I think it will be 
safest to do by sluices into the basin, rather than through the bund. 

It is intended that the excavation shall be got out, as far as possible, dry, in the usual 
way, and that the remainder be ^^edged to the requirite depth after the water is admitted 
to the dock. 

I desire here to refer more particularly to certain details of construction, necessitated 
by the peculiar features to be dealt with : (1) the nature of the foundation ; (2) the great 
variation in the level of high tide ; and (3) the cyclone wave. The two former affect chiefly 
the height and width of the walls. It is desirable in all cases, and more particularly in 
dealing with a deposit like that of the Ganges delta, to distribute the weight as evenly as 
possible over the foundation. The walls, as shown on the drawings, have been designed 
with special reference to this requirement, the line of pressure passing approximately through 
the centre of the base, not only when the wall is standing alone, but by reason of the 
steps at the back which receive increments of weight nearly in proportion to the horizontal 
thrust ; also when exposed to the whole pressure of the earth behind. 

I may mention that in designing the wall I have not considered it safe to assume that 
the earth backing, saturated with water as it will be, would naturally stand at a more favour- 
able slope than about 4 to 1. The top of the piling is intended to be embedded in the 
concrete of the wall, and not placed in the front as a mere toe, which would be easily thrust 
out of the perpendicular. 

Shuuld the progress of the work on a large scale show that there will be any rea 
difficulty in keeping the excavation sufficientlj dry to get in the concrete foundations for 
the dock and basin walls as designed, it will be necessary to carry them on .welLs) in which 
case I should prefer to adopt the triangular section lately used successfully in the construc- 
tion of the Stobcross Dock at Glasgow, and which I have shown, with alternative sections 
of the walls, on drawing No. S. I trast, however, that it will not be necessary to resort to 
wells, at least for the dock walls, which are only five feet lower than the foundation of 
the lock at Chitpore, where no great difficulty has been experienced. 

In order that the storm gates when open may be no obstruction to the passage to and 
fro of the men attending on the vessels passing through the locks, it is intended, as shown 
on the drawings, that they be set back into the wall five feet further than the other gates, 
and that the break in the quay line be made good by a platform on the front of the gate. 
The gap at each. end of the platform is intended to be bridged by a small moveable timber 
gangway, so constructed as either to be moved by the gate, or (if neglected) to form no 
impediment to the closing of the gate. The gangways should be such as will Scat in the 
event of their beiug accidentally thrown into the lock, lest by falling on the sill thfej should 
obstruct the closing of the gates. To ensure their being in working order, the storm gates 
should be closed at least once in every 24 hours. The sluice doors at this point must hold 
water both ways. 

I have not shown on the drawings the hydraulic otr other machinery for working the 
o-ates, sluices, or swing bridge, the details of which depend greatly on the manoftctorers. 



Fresh-water Supply. 

I estimate that for some time to come it will be sufficient to provide good fresh water 
(in addition to what may be impounded in tanks during rain in the usual way) fSr an 
average of one passenger vessel and eight other large vessels per day, with an addition of 
10 gallons per day for about 2,000 resident inhabitants. To bring this quantity from 
Calcutta will require, if supplied from a head of 40 feet, a pipe about 10 inches in diameter, 
which in case of accidents should deliver into a tank large enough to contain at least one 
week's supply. When the demand increases beyond what the 40-feet head will supply, 
the quantity of water delivered by the same pipe may be increased by .pnmpi^g to a cessuxe 
equal to a head not exceeding 120 feet. 
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Estimated cost. 

Subjoined are the heads of my estimate, in which I have included the cost of eight 
hydraulic capstans for hauling vessels through the locks^ &c. 

From the tentative character which part of the work must necessarily assume, it is 
difficult to estimate with accuracy the cost of the well foundations. 

It should be noted that the bund, storm-gates, and water-supply, although necessary 
in this particular case and included in the estimates^ are additions beyond the requirements 
of an ordinary dock. 

Lakhs. 

Dock 42 

Basin 17 

Passages between dock and basin, and gates .... 6 

Locks and gates ......... 24 

Wing walls .......... | 

Hydrauiic machinery and pipes ....... 4 

Bollards ........... ^ 

Coffer dam 2 

Granite for quoins ......... 2 



1 
a 



Swing bridge .......... 

Fresh water-supply ......... 5 J 

Well foundations, say ........ 23 

127 
Contingencies, say 10 per cent. ....... 13 

Total . . . ♦l^O 



The locks with their foundations are the most expensive part of the design. By reduc- 
ing them to 200 feet long each, the total cost may be brought down to about 1J8 lakhs. I 
do not, however, think it would be desirable to do this, for, although there would still be 
duplicate gates and locks through which small vessels could be passed at low tide, the want 
of the larger lock would at times be greatly felt. 

Pray bear in mind that this is to be considered merely as an interim report, and that 
both drawings and estimates have been prepared on the supposition that the borings, &c., 
now in progress, will show no more unfavourable results than those already completed. 

Bengal Club, 
The 4th March 1882. 

* The Committee hate added 10 lakhs for estahliehmenl during construction. 



Memo. — By the Special Engineer, — dated Bengal Club, 3rd April 1882, 

Since the last meeting of tlie Committee I have enquired more particularly into the 
reasons urged against the *' lee shore,'' and I am satisfied tiiat whilst some of the local 
nautical gentlemen appear to see no diflBculty, others have, unintentionally, exaggerated 
the supposed dangers during the monsoon. Men who have spent the greater part of their 
lives in India have had few opportunities of observing the working of large wet docks, and 
naturally revert to graving docks as the nearest example. Captain Taylor, I.N., in his letter 
dated Calcutta, the 8th March, suggests a Committee "including practical men, who have 
docked vessels either here or at Bombay Prince's Dock," and other gentlemen, whom I have 
since consulted, speak in similar terms. In arriving at a decision on the subject, the Commit- 
tee should bear in mind that there is little analogy between a light vessel (with comparatively 
slight hold of the water, and presenting a great surface to the wind) being slowly warped 
into a graving dock very little larger than herself, and the same vessel steaming or being 
towed through a wide entrance into a large wet dock. In coming out of dock the conditions 
are still more favourable. I have no hesitation in saying that Diamond Harbour is not the 
place which I should choose for the entrance to a gravi7ig dock. 

There is one point which has not been brought out at all clearly in the replies to the 
questions of the Committee. Mr. Steel shewed that time would be saved in working cargo 
in dock rather than at jetties in the river, and in this he is corroborated by Mr. Morrison. 
But in addition to this there is a clear saving of cost^ for the vessel being always practically 
at the same level with relation to the quay, gangways can be laid on to her decks and the 
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greater part of certain descriptions of cargo lifted by her own steam cranes and wheeled 
or carried direct into godownsi or vice vend. 



From Chablbs Wawit, Esq., M. Inst. O.E., Special Engineer, to the President of the Committee oa Docks at 

Diamond Harbour,- No. 2, dated Calcutta, the 27th April 1882. 

I beg to report to yon^ for the information of the Committee, that since my letter of the 
4th March, three borings have been made on the site of the proposed dock on the sonth side 
of Diamond Harbour creek, each to a depth of 82 feet, and a brick well^ now in process of 
sinking, has reached a depth of 25 feet. The positions of the borings and well are shown 
approximately on drawing No. 1. The results generally show a mixture of silt and sand in 
varying proportions. At the surface and towards the bottom of the borings the material has 
much the appearance of blue clay^ whilst at the level of the bottom of the proposed dock wall 
(about 40 feet down) it contains a large preponderance of sand. In the first boring a good 
deal of water appeared to be present with the sand, and on visiting the works yesterday I 
found that the well at a distance of 120 feet from the boring had reached^ at a depth of 25 feet^ 
a stratum of watery sand, much the same apparently as that passed through by the boring* 
As seen through the better facilities afforded by the well, it appears at this point to be little 
better than a quicksand. In borings Nos. 2 and 3 the sand was not in the same semi-liquid 
condition as was noticed in No« 1, and it is probable that^ when the excavation is opened out 
on a large scale and suitable pumping power and other appliances brought to bear, no great 
difficulty will be experienced from this source. At the same timc^ the condition of affairs 
disclosed by the borings and well, should it prove to be alike over any considerable portion of 
the area, introduces an element of uncertainty as to the cost of at least one part of the con- 
templated works. 

I think it is desirable that some further observations should be made during the approach- 
ing monsoon season to determine whether the oft-repeated objection to the dock^ on the 
ground of its exposure towards the south-west, be well grounded or not. I have already stated 
(appendix, page iv; that in my opinion the danger has been greatly over-estimated, chiefly 
from want of experience in the working of such docks, and in this I am confirmed to a great 
extent by letters from the nautical men printed in the appendix. This leads me to suggest 
that, if possible, any party deputed to make the observations should include three or four 
captains of merchant vessels, both sailing and steam, who have had general experience in 
different ports where wet docks are in operation ; and that, as a matter of detail, the direction 
and width of the two proposed entrances should be at the time conspicuously indicated by 
poles, easily recognised from the anchorage ground. 

As the matter stands at present, there are two objections of more or less weight to the 
site suggested for the dock at Diamond Harbour — the state of the foundation, and the fact 
of its being on a lee shore during the monsoon. It appears to me that the Committee would 
be quite within their powers in suggesting the examination of an alternative site, which 
though not actually at Diamond Harbour, is sufficiently near to be easily brought within reach 
of the railway. 

A point about half way between Roy chuck and Ramchunderpore, four and a half miles to 
the west of Diamond Harbour, whilst avoiding the James and Mary's and other dangers of 
the upper reaches, is less exposed during the monsoon, and appears to be generally well situ- 
ated for the entrance to a dock. I would suggest that (1) any observations during the mon- 
soon directed to Diamond Harbour should be extended also as far as Roychuck ; (2) that a 
special survey of the surrounding district be made ; and (3) that trial wells and borings be at 
once (before the rains) commenced on the site I have indicated on the accompanying plan. 
Should better results be obtained here than at Diamond Harbour, — i.e., should the firmer 
material be found at a less depth, — I should recommend it as generally the more desirable site 
of the two. The anchorage ground is not so wide as that of Diamond Harbour, but it is not 
a generally recognised anchoring place for vessels proceeding up or down, and no ships, except 
those intending to enter the dock, would as a rule bring up here. The Diamond Harbour 
Railway would of course be extended to the dock, but in addition to this I would suggest the 
construction at an early date of a river-side line from the dock to Calcutta, taking in Fultah, 
Atcheepore, Budge-Budge, Akra, and other places of importance. Such a line, passing through 
a populous manufacturing and trading district, would probably pay well, independently of any 
traffic from the dock. 

On the accompanying river survey plan I have shown approximately, subject to modifi- 
cation on the completion of the suggested survey, the site which appears to me to be the most 
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sniitfible. The size of tke dock, l>asiii, loeks, &€•> and the details /of locks, ^band, flten»-^^> 
ke., would be the same as at Diamond Harbour, and the boat canal sDggetfted io my Isst^eoidd 
be as easily made to this point as to Diamond Harbour. 

I ought to have mentioned in my former I(?tter that the rates on which the estimates 
are founded were^ after cons.ultipg several gentlemen of experience, fixed by me at an averajfe 
of R16 per thousand .cubic feet for excavatiop, includino^ transport, with an addition of 
26 per cent, for pumping, making R20 in all. The rate for ordinary brick^work was taken 
at R96, 'and for •brick.<work in cement ftt R50 per hundred oubie 4eet. 



From'G. (H. MoBBisoir, ^iq., to ^ Hoir-Bra H. J. ^vnroLSS, CM, Pretident, CQninfllt6e.oo f)o6k$ at 

Diamond Harboikr,-~^ted.CaIoiitH, Hie 94ih Apcil 1682. 

As desired 'by you, I now 'beg 'leave to submit my vie^ws upon this qviestioi^. 
I yidd to no memfber of <the CouMnittee in 'uppreoiatiou 'Crf <the knstiense 4)enefiis ihat 
^ould result from dodks wcfll designed and well plaoed, but I do 'not tbii)k weH <}{ docka «t 
'Diamond Harbour-^ 

(1) Because we cannot confideirtly say that the channels ^between Diamond fiarbaor^nd 
the sea will admit^of the free passage of vessels of the latest 4ype,'muchJeas of 
the probable type of the future, 
(d) Because safe entrance into and egress from the docks will, • daring «iSensible portion 

df the year, be questionable. 
(8) 'Because successful docks at Diamond Harbour would gravely prejudice C|doiitto4M 

'S centre off trade, and prdbably ultimately destroy it as a port. 
(4) Because there 'is reason to think that the interests of (Bengal at^large can be effao- 
tually provided for, not only without impoverishing^ but by means wfaioh nnst 
gretitly enrich, tits capital. 
I wHl 'proceed 'to deal with these ^points s&riaHm. 

J^^^^ocess ,to the Sea. 

In considering this point I imagine that we must keep in view the requirements of the 
largest vessels which can pass the Canal,— t^i^., 26 feet draught ; for if our rivQr k dosed to 
vessels which. can visit other ports, we must be shut out from such cheapening of freights as 
developments in ship-building are calculated to effect. 
7he evidence before us is as follows :— 

(a) Between Diamond Harbour and Saugor, since 1871, it has been necessary to 
change the route taiken by vessels. at least three times. After' being in use for 
periods varying in length, each channd in turn has closed itself by throwing 
up a 'bar, and in none of the combined channels at any time has the depth of 
water been sufficient to allow a deep-laden ship to pass except towards 'the ^op 
of the flood. 
{b) Saugor Beads have distinctly deteriorated, so that it is now difficult to find sftfe 

anchorage 'for: large vessels. 
{i) 'The outer channels from Saugor to the -sea are ^ehangeible ^and dangerous. "^Vbe 
main channel— ^Gbspar—^has haid 19 feet ^f water redttoedsinoe^ld70, bcitas 
noticed to' be shoaling and narrowing. 'In 1^68, 1864, 1855, -soundings gtave 
o^ly 12 to 16 feet reduced, and on -a pateh only 10'^ < feet. It iHis'been shown 
that if the Oaspar wereagain to shoal to 16'feet,-vessdls ^rawifig over d5 feet 
would be unable to pass during 71 days out of<the first six months of^the^year, 
and vessels drawing over '26 feet would, during the same period, ^praetieally ^be 
excluded. 
'A glance at a goodcokmr^ chart 6t the Hoo«*hly seems instruotive. -The ^patchy/' 
broken, and sinuous character of the deep-water channels is veiy remarkable. ^Not one 
continuous I 

'It has beenwiid that we have -managed to get ships inland out forahundred yeijirs, ii^hy 
not therefore for another hundred ? Yes ; but not habitually'Sueh shipsasare now being built. 
We are at the point which allows no margin for development; any. shoaling. pf our approadhes 
or any step in advance by ship^builders puts ua out of the race. 

It may be possible to improve our river, or at least to protect it from deterioration.; >bnt 
till > satisfied that this is practicable, is it wise to spend : two • millions aterUngoitdoi^s and 
warehouses, and toinduee a large additional expenditure on railway works, and cOther build* 
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irigtf^ publto and p^rivitt^ ; onwutei'.'wofkd, B&nitaitioB/ add all ttie fieeidg of a towashxp, \Mcik 
if Mn jrthiitg' at allj i^H b^an important Mfttletoeat? 

IL—8afe entrance and egrese at all timei i> d(fnhtflth 

' The pTeponderanee of nautical ov^de^ee ifi, that ia the aoath-weet moBfiioon it will be a work 
of difficulty and dangcnr to d<)<$k^ whilst it will not bo practieahle at that e^a^on \o provide safe 
anohorage for moite than a limited niitnbel: of vends waiting to dock. 
But to wait is to ftastrate the very raUon i*4tf6 of the doek« 

'It id daid that at Sunderlaad the eiListenoe of a lee shord is not an obstacle to doekii^ 
and undocking, unless under exceptional conditions of weather ; but before accepting this as 
odfld'ttsii^e, I submit that it' would be desirable to k&ow more about the Sunderland do4;k89 and 
to ascertain whether such weather as prevails at Diamond Harbour during the south-west ixuH^ 
s^n ii or is not saffioieBfljr^' exoclpticrhaA '' to interfere with dOoking< 

Thdre is a notion that the dooks will be, so to speak, an adjunct to, or suburb of, Calcutta. 
Tba London Docks are instanced as in point, and it is asked why a run hy rail should in India 
separate interests which in London are identical in spite of people using a train. 

The answer is that the two cases are about as diverse as can well be imagined. 

' In the firtft place, there is not to mj knowledge any instance in the world of the two 
pftrtt of one port being separated by a distance of 45 miles* To compare the aggregate of 
oontlnuoiici townshipe> called London, with the snipe marf hes between this pli^)e and Diamond 
Hatbonr> surely suggests nothing but a contrast. 

The incidents of trade at home are totally different from those that obtain here. 
' Eng^land praotically exports nothing raw, for coal does not affect the present argument. 
The manufaotiirer submits his goods for approval before they are paoked, and once packed they 
art not opened till at the foreign markets Thus there is little neceasity^ for the merchant to 
Vint the dook^ 

Her^i oil the contrary^ we deal in the produce of the soil, and scarcely two }ots offered to 
the metohant are quite alike. 

N6#, trade in this produoe may take one of three channels* 

To illustrate them, let us fix attention on a buyer of wheat, &c., in the Cawnpore 
nladket*^ 

1» He iftay tell to a Calcutta merchant who has chartered a vessel to take the wheat 
to England. Of course it is as easy for the Cawnpore man to send the wheat to Diamond 
Harbour as to Calcutta ;* but, when the wheat arrives at the port, the merchant must be 
present to take it over, not only to see that justice has been done to him in respect of quality, 
but also to arrange with the ship those questions as to condition which are constantly arising 
It will readily be seen that a metchant who has frequent transactions ot this sort (that is to 
say, every merchant doing any considerable business) will be forced t6 have his representative 
permanently located at Diamond Harbour. 

2. 'the Cawnpote niau may refude to sell his wheat. See, at Cawnpore. In point of 
^t much ^heat, &c., at present comes unsold to Calcutta ; and that from many places* But 
it the ^hips are at Diamond Harbour, it is evident that wheat sent to Diamond Harbour will 
save many intermediate charges to Which wheat sent to Calcutta would be subjected. Thus 
by degrees a market will spring tip around the docks which will be able to undersell the 
Calcutta liiark^t, and thus a fhrther exodus from Calcutta of merchants and dealers will be 
brought about. 

3. The Cawnpore man may establish connections in England and make his own arrange* 
ments for through freight. It is only in such a case that the presence at the dock of the 
Calcutta merchant will be unnecessary, but not to his own benefit. 

General Import trade. 

9 • 

The procedure is as follows ;-«^ 

After examination at the ship's side for ehafage or other damagOi in respect of which 
there may be a claim on the ship, goods are removed to the merohant's godowns, where they 
remain a shorter or longer time according to the mailcetSk They are then brought by dealers 
who distribute to the various marts of the interior. 

^oW, it is quite eonceivable that the Railway Company^ by accepting sonie rather risky 
responsibilities, and making some rather costly arrangements, might reconcile the Calcutta 

Nl 
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mercbant to receiving his goods at a Calcutta railway statioii. It woald^ however, before 
long be found that by placing the centre of distribution at Diamond Harbour docks instead of 
at Calcutta, many expenses could be saved, and that merchants established there could 
undersell their Calcutta competitors. 

The obvious result would be the gradual migration of another set of traders. 

Sale is imported by merchants in entire cargo loads. It is, however, not usually sold by 
the cargo, but in small parcels, to many dealers, day by day. These dealers pay the daty^ 
and each man brings his boat alongside the vessel and takes his salt. The Customs Preven- 
tive Service watch the discharge to secure the revenue* ; the merchant's clerk watches it to see 
that no man gets salt for which he has not paid ; and the captain weighs out the salt to fix his 
freight. 

The boats which carry this salt away into the interior are those which have brought 
produce down. 

This trade could not be carried on from Diamond Harbour so long as merchants and 
dealers were here, nor so long as the salt was sent up-country by boats which have discharged 
in Calcutta. We have, however, seen that a produce market is likely to spring up about the 
docks, and as arrangements could be made to discharge ships' cargoes into bonded ware- 
houses alongside the docks, and to deliver from bond direct into boat or railway wagon (where- 
by very great savings would be effected), it is certain that, sooner or later, the salt trade would 
leave Calcutta. 

TAe coal trade would naturally follow the steamers. 

Jute baling, now an important industry here, must of necessity place itself near the 
ships, for the simple reason that the railways carry jute by weight, whilst the ship is paid 
freight by measurement. Hence the object is to bale it in as short a time as possible before 
shipment, in order that the least possible re-expansion may take place before measurement for 
sea freight. 

Marine enffineerin^. ^^Ship agency establishments and all the miscellaneous trades and 
industries dependent upon the custom of the ships are bound to move down the river. 

Thus, the results of successful docks at Diamond Harbour must be the complete, though 
gradual, disintegration of many trades now pursued at Calcutta. It is indeed a condition 
precedent to their success that they shall take from us nearly the half of the vessels that now 
come here, and we may safely say that the process of despoilment of our shipping, once begun, 
must continue, for when dock ]So. 1 overflows^ No. 2 will be excavated, and the '' dockizable ^ 
space is practicably unlimited. 

If these views as to trade are sound, it follows that property in Calcutta generally, but 
particularly that very large portion which rests upon our present position as the chief port of 
Bengal, must suffer very serious deterioration. 

7F.— J« this injury to Calcutta called /or. 

Of course if the expanding commerce of Bengal could not be provided for without 
sacrificing Calcutta, we might have to accept the situation, but things have not yet come 

to this. 

Various schemes have been propounded for increasing the resources of the present port be 
such expedients as extending the jetties to Garden Reach and utilising the Howrah foreshore, 
&c., &c. They deserve careful consideration, but they are open to the serious objection that 
they leave untouched the delays and dangers of the Hooghly. 

The same cannot, however, be said of Mr. Bruce's scheme to connect the Hooghly with 
the Mutlah by a ship canal ; although, as regards the points of entrance into the. respective 
rivers, his proposals might perhaps be modified with advantage. 

Such a canal would be about 30 miles in length. The distance from Calcutta to sea by 
his route would be rather less than vid Saugor, and according to the latest chart, the least 
depth of water anywhere would be 22 feet reduced. 

Comparatively speaking, not much appears to be known about the Mutlah beyond the 
facts that when last surveyed the channels were broad and deep and the water salt up to Port 
Canning. There seems, however, reason to look upon it rather as an arm of the sea than a 
river, and if so, there is little fear of its silting up or water failing. 

The canal scheme would offer the following advantages :^« 

(1) The dangers and delays of the Hooghly would be at once and for ever turned. 

(2) Vessels could proceed to sea at almost any time of any tide. 

(8) The navigation would be so easy that any steady sea-faring man with local know- 
ledge rapidly acquired could be trusted to pilot vessels in and out, so that pilot- 
age charges would be susceptible of great reduction. 
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4. The Port estate in which so much public and private money is invested would be 

safe-guarded. 
6, The organization of the Port Commissioners would be available for managing the 

canal and any docks connected therewith. 

6. The extensive appliances now, in the port might continue to be utilised, and further 

improvements might proceed without being checked by fear of their being super- 
seded or rendered valueless by the creation of a rival port. 

7. The revenues of canal (and docks) would go into one common purse^ with jetty tolls 

and other port receipts^ so that the surplus of one department would be available 
to cover any deficit in another. 

8. The enormous cost of establishing a new town with its buildings^ streets^ lightings 

conservancy, water, &c., would be avoided. 

9. Property in Calcutta instead of deteriorating would be enhanced in value. 

10. No interest (unless it were that of the present pilot establishment) would be assailed, 

and no man's business would be destroyed or violently disturbed, but the good of 
all would be promoted. 

11. If the expense of constructing a dock as well as a canal were thought too great, the 

dock might be left for a subsequent undertaking. Meantime most of the advan- 
tages of docks would be secured by an enlargement or enlargements of the canal 
sufficient to allow of ships lying alongside a quay or jetty without impending the 
navigation. 
It has been objected that the project, however otherwise good, must be set aside by 
reason of its cost. It does not so strike me. I have already advanced certain considerations 
to the contrary, and may here point out tliat, through all but a short section of the canal 
g^und could be cheaply acquired. Near Calcutta any surplus land taken up would be 
re-sold at an enormous profit. The docks would in fact be the chief centre of business life, 
and land around them and on either side of the canal would be eagerly sought after for such 
purposes as — 

Petroleum stores. 
General warehouses. 
Inland steamer wharves. 
Emigration depdts* 
Timber yards. 
Graving docks, &c., &;c. 



Jute presses. 

Factories. 

Warehouses. 

Offices. 

Coal yards. 

Engineering shops. 



I propose, however, to show that such an undertaking, even though more costly than can 
reasonably be anticipated, would still be remunerative, and this may probably best be done by 
attempting an estimate of the gross savings which would result to the shipping and to the 

mercantile public. 

To make the estimate intelligible, it should be explained that it is assumed that (either 
in docks or alongside quays or jetties) provision is made {a) for berthing every vessel that 
enters the port ; (b) for receiving her cargo at once into sheds or warehouses ; (<?) for loading 
such cargo out of sheds into boats or railway wagons or carts according to the destination 
of such cargo; (rf) in other warehouses for receiving from boats or railway wagons a 
vessel's export cargo in advance, if need be, of her arrival ; (e) and generally for proceed- 
ing uninterruptedly with discharge and loading. (It would be easy in dock to employ 
the electric light so as to work in the cool air of night, even better than by day.) 

It is also assumed that trade would readily accommodate itself to the new conditions ; that 
both imports and exports would be warehoused on the banks of the canal ; that jute would be 
pressed there; that the railways, inter-urban and external, the boat canals, the ship canal, and 
the docks would all be so connected and worked in harmony as to facilitate and cheapen to the 
utmost the movement of goods, and generally that such arrangements would be made as 
to eliminate the double carting and boating charges, which nearly all our imports and much of 
our exports have now to pay. 

A*^^8avings by Fesieli. 

It is estimated that the tonnage annually visiting this port will be not less than — 

40O canal nteamers. The numbers for 1881 were 280 

850 coasting steamers. Do. do. 292 

400 sailing ships. Do. da 462 

1,160 vessels. Total . 1,034 



102 



OOKSmUCTiaK of bocks in THS »0&T of OALCrTTA* 



Of theise the doMtet oimld afford ihe leatrfc for dock oy caiaai duet. Sh« noi^ loud* as rapidly 
in the stream as eould be hoped for in dock^ and her comparatively light dra«ight minimizes 
d«ltetltiOlKi 

She would, howerer, bj vising the canal sate 6 S & 

probably Mf lidfty, tdti^ iii . 2i25 

And in pildtage,* mj . . * • 400 



(t'lie larger canal boat wonid 

1 day in the river, valued at 

2 days in loading and discharging 
In pUotage,* say ; 



625 X 8§0 

660 

1,120 

660 



2,18»750 



X 400 s 9,9d/)0(> 
The bailing vessel would gain most of all. 
Of the ships whidh came here in 1881 — •' 

40°/o were in ballast and averaged 33 days in port These could save at leist 20 dayi^ 

Sr/p „ salt laden „ 4,9 „ „ „ 29 

l5°/6 » with general cargo „ i& „ „ „ 26 

8^/o „ „ coil » 40 n „ „ 20 

B6 that the average having per ship iii time might be H days* 






24 days, at say, B200 

Pilotage saved* i 
Baving in tug hire, tay 



B 

4,800 

460 
1,000 



B 



U 



6,260 X 400 = 25,00,000 



Saving by ships » r , , 3y,l0,?6O' 

B. — 8av%n§9 by Merekaw^i on Boat and Cartage easpemet^ 

g^XiX..-.Xhe imports aow ai^ bvef ^00«000 tons, whereof abont one-third has to 
be wwrehoQsad. Taking credii for 6nly 10 per cent, increase in ooa- 
samption, the saving in chArgei on tlie one-thifd portion bonded 
would be . . . ^ r • « • • » l^,0UO 

Coal.— The saving woald only be on the portien «sed by steamers, say IQOflOO 

tons, at Bl 1,00,00^ 

OiKBSAL IMPOSTS exclusive of salt and coal. (No figures showing the number 
of tomt imported seeih ta bd available.) I Ussumtf 600,000 iddi a^ 

fii-)2 ....... i * V . «,jr5,ooo 

Jtm.^— Pi^Bent export 834^386 baA. We may ptetl^ tafoly feekoii oti an in*' 
crease of export to 600,000 tons. Let us take the saving in charges at 
Bl-8, although, if the jute pieesef were located en the canal banksr 
the saving would be very much larger . • • • • • 7»66,000- 

Gbaik, BBBpe, &c., BBOUGHT IHTO Caicutta bt BAI&. — Mr. Leslie hai shown 
that the Basl Indian Railway alone will bring in 1,250,000 tons* 
Froin all railways) therefore, let ua say 1,600,000 totiSr nt Bl-6 • , 22^,000* 

Othbb pbonuoB vol bbouoht if bt bail. — ^If stored in godowna on the 
canal bank, there would be large savings in oaitage, boat hire, iio. ; 
but let us say only 3,00,000 

' If now we imagine the cost of land^ eanal, dockB> and warehouses 
to luoaoiuit to the surely excessive siuki of SdO lakhs^ the aeeonnt will stand 
thus :— 

Interest on 360 lakhs, at 4 per cenl 14^00,000 

Maintenance, conservancy, and working staff, say . . . 4,00,000 
Sinking fund, aay ^7,00,000 

Per annum 26,00,000 

« • 

Balance available for lightening charges 6n shipping and on trade generally,, 
after providing for deficit (if any) in the accounts of the Port l^ust, 
«M., deficit caused |by a Ailing off in receipts owing to transfer of 

to the n^w docks 56,26,760 



• J£ema,~^ it were considered essential to maintain the present staff of Hooghly pilots, the saving in pilotage here 
shown (amounting in all to B6,40,000) could not be fully realised » but I believe that after a tine it w^uld be found 
to maintain the Hooghly establJBbment. 
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I Beei fiiCfirc^ly .eay th%t ^tbja is jth^ rxM^iglxest ^f .eistimatea, aod th«|i ijb majr prpbably 
lieed lOorreotion qju boibh jsides q£ the acoowt. T^ei^e are Aguxea necessary for Aeare^ f^i^r 
mates ^hkH^ are npit ayajUable to ^oae, 'fhe as^y^ngj^ of ti!a<^ h^^B, ho^eyer, n9t ]^wuigly }^ef^ 
^iVi^^ted. Qn l^be <eoii,^rair7:, pjQeee^t charges ^pDB no>t set .^yrn ajb their ^i;ijQ jgi^Qiiimjb j^r ^n^^op 
have I included in the account such items of legitimate canal revenue^, as t<^l]& on inla^ 
,8tefuQ(i6r8^ and other ^afit u£p^ig {the canals.' T}^&n, .again^ I h^ve tiied Ao pi^t down the cost of 
ijfie ■<HP.ai systeqi^ and of its maii(ntei;iance^ ^t figujre^ not open to chal^nge pn ^he score of heing 
^ low, and I n^ay haye erred largely on tl^ safer si^e. L^^tly, I Jbave not atten^j^ed to sta^ 
<the depieciai^p^ of ppcoperty at Calcutta^ .wJbjicih ^0(i4d follow upo^ i^e diversion pf trade 
^ Dia^iond ^furbour ; near the xijsie in the value of sm^Ii property wlptidl;! naust natu^ti,lly opjp^ 
about if we can succeed in preserving ifO Calcutta her c^iaxfkcter as ifi^ port and ch^ef .distr^hut^? 
jli^g pentre for the whole of the rapidly-incxea^ing.coxamerce of jBengal, 

J. submit, however^ that I h^ve mad^e out a ^rndfacu aai&d in favour of jD^r. Bruce^^ 
scheme ; that such a project* commanding as it would the vote of the Calcutta interest, Wff^ 
ffkj .VLore certainly .and more riipidly tha^ o^e w^ic|^ involves dragging me];chants a^ad ^^alers 
against their will away from this port ; and that^ at all events^ we should advise Ooyeriupaent 
to consider exhaustively the merits of the Mutlah and other altenjiatives before proceeding with 
the construction of docks at Diamond Harbour. 



^Cirouhr leUer issued with questions.) 

Dated Calcutta, the 2X0t January 1882. 
From— The President of the Committee on Docks at Diamond Harbonr, 
To- 
A Committee appointed by the Oover^pp^ent is now enquiring into the merits of a proposal 
to construct deep water docks at Diamond Harbor^, withja .view to add generally to the com. 
mercial facilities of the pqit^ and to ^ve to the shipping that g];eater purity which l^heir ever- 
ii(<$rQasing size and value appear to demand. 

'The scheme so for as it has assumed any shape as yet^ which has been jniggepted for the 
consideration of the Committee^ is as follows :— - . 

(1) A. dock ^fiOQ feet b(y 500 feet> a halfrtide basin about 800 feet ^square^ entered by 
twojocks— Qi^e 80 feet and , other 60 feet wide. Thia would provide quay berths 
averaging S60 feet long fqr about SO vessels^ and at the same time ^oul^ allo^iir 
£ipace .towards the centre \oi the dock for other vessels either ,disoha>^^g ^itp 
boats or waiting cargoes. 

{%) The docks, including an area for probable extension, and all dock buildings, raiU 
ways, &c., .to be surrounded with a strong embankment or bund rais^ about 
eight feet above the level of the great cyclone flood of 1864, with storm-gates 
of the same height, pointing outwards^ The surplus material iroi^ihe excava- 
tions to be used to raise the general level of a portion of the land noar the river 
to the same height as the dock embankment. 

(3) 'The dock and accessories as sketched above will cost approximately one million 

sterling. The railway charge for goods between Calcutta and the ,docks \^1 be 
about one rupee per ton. 

(4) The docks to be provided with suitable warehouse and all modern appliances for the 

rapid working of cargoes of all kinds. Rails, in Qonnection with the railways to 
all parts of India, to be brought down alongside of the vessels. 

By fixipg the site at Difimond Harbour, the James and Mary shoal and several other 
dangers are avoided; it is ne^ a good anchorage ground, and the dock is practically within oi^e 
and a half hour's run of Calcutta by rail. 

.Understanding that you are able to afford valuable information, which will materially 
assist the Committee in forming a conclu^ion, I have the honour to request you kindly to answer, 
to the best of your ability and at your earliest convenience, such of the following question^ as 
come within the range of your experience. 

The Copamittee will.be much obliged if, in answering the questions, you will indicate any 
repQi^ts, returjis, or other sources of information froi^ which the particulars which they desire 
to know may be ascertained. The answers should be sei^t to " The Secretary to the Committee 
on Docks at Diamond Harbour, Writers Buildings, Calcutta/' 



(1) What are the really important shoals aud other recognized dangers in navigating the Hooghly np to Calcatta 
and what, in your opinion, wonld be gained generally by vessels terminating the voyage at Diamond Harhoor. 

Afmrs. Henderson ^ Co. ^ajr;— %rhe James and Mary shoal we understand. Por a. time a 
saving of port dues. Ultimately little or jko advuitage. 



104 CONSTRUCTION OP DOCKS IN THE PORT OP CALCUTTA. 



M€9%r9. Qladiioncy Wylie 8f Co. «/7jf .--Below Diamond Harbour are the Gasper and 
Bellary Bars. Above are the James and Mary's and Moyapore Bar. The chief advantage of 
terminating the voyage at Diamond Harbour would be the avoidance of the upper bars. For 
some years past, though larger vessels have been coming to this port, there have been very few 

casualties in the river. 

Captain Fates, Harbour Master, «rty« .—Important shoals are Gasper Qiannel, Eden, 
Jellingham Bar, Huldia Bar, Bellary Bar, below Diamond Harbour ,- James and Mary^s, Moya- 
pore, above Diamond Harbour. Other recognised dangers are strong tides and eddies. The 
advantages gained would be avoidance of the eddies principally above Diamond Harbour. The 
narrow navigation of the upper reaches anchoring in the narrow dangerous in the freshets 
and the shortening of the outward passage nne day in most instances. 

lieuf^enant Peiley^ R. JV., River Surveyor, «7y*;— Gasper Channel, Jellingham, Huldia, and 
Bellary Bars, James and Mary shoals, Mynam Reach, Fultah Point, Moyapore Flats, and Moni- 
khoUy Point during the freshets. 

Vessels by terminating their voyage at Diamond Harbour would avoid the dangers above 

the James and Mary. 

Lieutenant Stiffe, I. N., Port Officer, says .— 

At present — (Jasper 

Jellingham ^ ^^j^^ Diamond Harbour. 

Huldia 

Bellary 

James and Mary's \ 

Moyapore > above ditto. 

Monikholly Point ) 

{b) The avoidance of the last named, which is especially desirable in the freshets. 
Mr. Elson, Master Pilots says : — Besides the Saugor sand on the eastern side of the 
Eastern or Main Ship's Channel^ and the Eastern Sea Beef on its western side, the first shoal 

or danger which a vessel meets with on her way from sea to 
Calcutta is the Middle Ground, on the tail of which, in heavy 
weather, the sea breaks. This sand extends from a half way up this channel for a distance of 
about 1£ or 14 miles, forming with the Eastern Sea Reef to the southward the western bound- 
ary of the Eastern Channel. Its head forms the western boundary also of the Gasper Channel, 
but the tail of this sand is avoided by keeping well over towards the intermediate light to the 
eastward, where deep water is found. 

The Gasper Channel is the second danger to be encountered, which is a gut of water, with 
^^ at present 19 feet of water in it at low water springs, running 

north-west between the head of the last-mentioned Middle 
Ground and the Middleton Sand on its eastern or northern side. There is always more or less 
swell felt here, and therefore experience and judgment are needed to make allowance for it, so 
that a deep vessel shall not strike on the hard bottom whilst passing through it. It is in 
length 5} miles, and is marked by six buoys and also at either end by a floating light-vessel— 
the Lower and Upper Gasper lights. The Lower Gasper is 24 or 25 miles in a direct line north 
by west from the outermost on Eastern Channel light-vessel. 

The next shoal is the lately extended spit of Middleton Sand, a hard sand environing the 
M'ddi to s d south-west and south extremity of Saugor Island, which, by 

encroaching to the southward and westward, has made the 
navigation of this part of the main ship channel one of no little peril by night in the south- 
west monsoon, seeing there is no light or lights to guide to, or mark, the deep water anchor- 
age in the upper part of Saugor Roadstead. And in the dirtiest weather of the southwest 
monsoon sailing ships are only able to get a favourable wind on the night's tide when bound 
in, the winds of the daytime having too much of westing in them to allow ships to sail through 
the Gasper Channel. 

The Long Sand, too, is a formidable danger by night, as the water is deep close alongside 

its eastern edge, which is the western limit of Saugor Road* 
stead. It is only covered by the sea when the tide rises to 
19 or 20 feet. 

The next dangers are the whole of the sandy shoals lying between the upper part of Saugor 
- , Roads on the south and Kulpee anchorag^e on the north, a 

Saugor to Kalpee. ,« -i -r» i ij 

stretch of 80 miles. Between these several sands run at 
present : the Eden, Auckland and Dredge, Jellingham, Huldia and the Bellary channels, with 
anchorage of 30 feet below Mud Point, or about half-way between Saugor and Kulpee. 
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All these channels are constantly shoalin^^ deepening, and changing their courses, and over 
which the staff of the River Surveyor have to keep constant watch, as the freaks of the stream 
cuts new ways through the sands, and piles it up in the old ones. 

At present the least depth of water in any of these shifting channels is 1 8 feet 6 inches 
at low water springs, but there are times when we have no more than 9, 8, or even 7 feet 
in them ; but fortunately these times are rare, the stream always deepening out in some other 
direction. 

Above these sands of the estuary there is spacious and deep anchorage at Kulpee, five 
miles below Diamond Harbour, and a moderately broad and deep water channel to Diamond 
Harbour anchorage. 

The first danger above Diamond Harbour is the Kookrihatti lumps forming a shoal from 
, „ , ...... «. . ^^^ south or right bank of the river to three-fourths the dis- 

Diamond Harbour to Calcnttft-^Eook- ^ 7,. i . .i • i -i i i • . .i 

rihatti lumps. tance across at times, but they are avoided by keeping to the 

north, but at present they are no serious obstacle to the 
navigation. 

The second danger are the eddies off Luff Point immediately above these last lumps ; they 

are strong ou the springs. Here also on account of the course 
Bight ^° ^ om an in oog y ^j ^j^^ channel altering from west at Ray chuck to west-south- 
west makes it a difficulty for sailing ships to luff into this 
reach or Hooghly Bight, for there is the tail of a sand close to on to which the flood tides set 
strong. In fact all round Hooghly Bight the eddies are bad, and although there is deep water 
right through it, it is an unsafe anchorage for all vessels in the springs or during the freshets. 
Hooghly Bight forms the large segment of a circle, the course at its lower part being west- 
8outh*west, and at its upper part, at the point where begins the crossing over to the eastern gut 
of the James and Mary^s, the course is about north-west. 

The James and Mary's shoals may be said to include the whole of the sands about the 

, junction of the river above Hooghly Point running north- 

north-east with that which runs west on up the river Roop- 
narain, namely, the Muckraputty lumps, Noorpore lumps, and Anchoring Creek Ridge occupy- 
ing the centre of the river, and which are at certain seasons and places dry at low water. There 
are channels on either side of these sands, called the eastern and western guts, running up with 
the contour of the river banks, north-north-east to north-east by north. 

The eastern gut opens out and deepens with the advent of the freshets which sweeps the 
accumulated sand from above and off Hooghly Point around and below it, so that by October 
the freshets have scoured out a channel of perhaps 24 feet, where there may have been in May 
or June only 7 or 8 feet. 

I see by an old record of the depth of water in the eastern gut that — 

in October 1866 there was 20 feet 9 inches ; 

}> 
» 

)y 

9> 

and so it continues to the present time, opening and closing with the seasons ; year after year 
the same round goes on, but I think I remember one season, some years back, when there was 
not more than 5 feet right across the river^ that is, this was the most water to be found any- 
where through which a vessel may pass up to Calcutta. I wish I had the record by me, as this 
&ct must be of vital interest as bearing on the question of docks at Diamond Harbour. The 
western gut also opens and closes with the seasons, the change being in the opposite direction, 
that is, the freshets close this gut, but this bar seldom has more water on it than what is to be 
found in the eastern gut in the dry season, and moreover the depths on it are liable to sudden 
change. 

The closing up of the James and Mary^s takes place at that season of the year when the 
mean half tide level of the river is low, and consequently deep-loading vessels requiring over 
22 feet have sometimes had to go to Diamond Harbour to finish loading at such time. 

Fortimately the James and Mary^s have been good of late years, so that much inconveni- 
ence has not been felt by vessels being obliged to leave Calcutta only half loaded. 

o 
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The passaofe through the eastern gut of the James and Mary^s has always been considered, 
and undoubtedly is, fraught with some amount of risk and uncertainty on a spring flood tide 
when the eddies are strong, as will appear by the following old standing order to pilots : — 

"Within three daN^s of the full or chaiiji^e of the moon, no sailinjj vessel drawing; more tban 12 feet shall 
attempt to pass the Junius and Alary'a inward bound on the flood tide, unless in tow of a steamer." 

We also read " vessels may not be under weigh at night between Gowawkolly Temple 
and Fultah Point, or over the James and Mary's under any circumstancos/^ 

The danger of the passage upwards of tlie James and Mary's (eastern gut) consists, firstly, 
by the tendency of the flood-tide, as it makes ])ast Ho »ghly Point, to sweep a vessel on to the 
Muckraputty lumps, or if she escape that, there is a risk of the tide, as it bears against her 
afterpart whilst her bow runs into the shick above the Point, swinging the vessel on to the 
Point, parting her hawsers if in tow, and then of running asliore upon it. 

These eddies off the Point must be f ncounrered by vessf^ls of deep draught passing both up and, 

down, seeing that the tide falls some two or three feet before it turns or there is any slack water. 

Above the bar of the western gut up the James and Mary's is the Shibgunge Sand and 

^, then Kvnan lumps, both of which sands, on account of the 

disturbing eddies which rise as the stream of the Hooghly 
unite with that of the Damooda immediately above, are constantly altering the depths of water 
upon and between them, so that both on this account and on account of the violent eddies, 
Nynan is a forljidden anchorage for all vessels. 

Like tiie eddies above llooghly Point, there are bad eddies above Fultah Point, as the 
,,„,„. ^ flood tide sets rii^ht across the channel on to the tail of Fultah 

lultah Point. o i i i i i i • • • i 

Sand, and the channel bemg narrow above it is also a point of 
risk on the flood tide. 

The space (8 miles only) between the James and Mary's and the anchorage at Fisherman's 
Point has been famous for the large proportion of wrecks, as the following list of vessels lost 
during the last twenty year shows : — 



WaferfoH. 

.Daphni. 

Victor EtnanueL 



Jo /ill Vduner. 

Agamemnon, 

Huron, 



Dullingbrook. 

Ethel, 

County of Stirling, 



Qnee?i Anne, 

In all these ten cases lives have been lost, and the losses of the ships have been due to the perils 
of the navigation. During all this time only 16 ships have been lost below the James and Mary's. 
An inward bound ship, after passing Fultah, can be considered to have passed all danger 
(of course I mean on the last of the flood tide) . 

Fultah Reach is also a very narrow and often a shoal channel where passing vessels have 
Fultah Reach to be navigated with great care; the channel like Noorpore 

immediately above the James and Mary's being but a little 
over 100 yards broad, and besides curving round and forming a large segment of a circle with 
such a small radius that the helms of long vessels have to be kept almost continually hardove 
whilst passing through it. 

Royapore Flat is the next danger, but as there is, and has been for years past, as much or 
Ro a)oro Flat ™^*® depth of water than at Moyapore Flat, 3^ miles above 

it, it is not much of an impediment to navigation. There is 
at present 1 8 feet upon it at low water springs. 

Moyapore Flat or crossing sometimes forms a serious obstruction and barrier to navigation, 
Mo n lore Fhit ^^^^ '^^^^ ^^ wliicli it is Composed shifting and forming lumps 

with sometimes only 7 feet on them in a most eratic manner. 
At ])resent we have 17 feet on this bar ; it is 19 miles below Calcutta. 

Monikholly Point, and the usual sand below it, is, on account of the whirling eddies 
Monikholly Point found off it OM the ebb tide, a formidable danger to vessels 

passing down on the springs or in the freshets. These eddies 
are caused by the river taking such a very sharp turn. Above the Point the river runs about 
north-north-west and south-south-east, whilst below it, it runs south-west and north-east. 

Sangral Reach is very narrow, and as it too has eddies on the ebb tide, it is a danger to 
g r 1 H I h long vessels coming down on the ebb tide, especially if another 

long vpssel happens to be passing up at the same time, as at 
tlip spot where it is only 120 yards wide, it comes round in a quadrant with a radius of only 
1,000 or 1,1U0 yards, or from north and south to east by south and west by north. 

Another source of danger is the anchorage at Fisherman's Point, as it is full of eddies on 

Fisherman's Point. ^^^^ ^^^ ^^ strong springs and during the freshets ; and at 

times, when the depth of water on the James and Mary's is 
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small^ vessels must anchor here for the nighty it being the only available anchorage between 

Budge-Budge and James and Mary. 

If vessels terminated their voyage at Diamond Harbour, besides avoiding all these enumer- 

... ^ „ ^ , ., , ated perils and dangers, they would arrive at that Bp»t at half- 

Diamond Harbour and its good ^ , „ j i j v -i j i j j 3 £ 

points. itooa generally^ and could be easily docked or moored ready for 

discharging cargo the same day, instead of, as at present, being 

compelled to wait there till after half-flood before they can start on their way up to Calcutta. 

Diamond Harbour is very conveniently situated with regard to the prevailing wind direc- 
tion in the summer or south-west monsoon for rounding sailing ships when under sail and an- 
choring them. 

And this anchorage is also a favourite one with pilots during strong winds from the S')uth- 
ward, as it being abeam, the vessel rides in safety without the fear, as at all the other anchorages 
(which run nearly north and south), of a vessel shouldering her anchor on the ebb or weather tide. 

Although it is forbidden, except in cases of emergency, that pilots should be under weigh 
with vessels above Saugor without the aid of steam in vessels of over 'ZO feet draught, if 
there was a strong breeze from south-west and flood tide, I should prefer running to Diamond 
Harbour than risk '* rounding to'' below, even if the vessel was over the prescribed draught; 
but of course if Diamond Harbour was likely to be full of ships, it would have to be considered, 
as would, too, the state of the channels. 

Mr, Milner, BrancA Pilot, says : — The Middle Ground joins the Gasper Sands, their 
anited length being 1 \ miles, forming the western boundary of the Gasper Channel, and con- 
fining^ the working breadth of the channel to 2 miles immediately below the Lower Gasper 
light- vessel to 2| miles at the centre Saugor Sand buoy. This is an important and dangerous 
shoal, obstructing the entrance into Saugor Roads, specially to large deep-sailing ships navi- 
gating, during the south-west monsoon, in the vicinity of the Gasper, in consequence of their 
liability to become unmanageable in heavy seas by suddenly encountering (perhaps at night) 
violent north-west squalls with blinding sleet ; compasses not to be depended on, and a crew 
numerically incompetent to handle a ship so placed, when having clewed up for the semblance 
of a north-wester which kills the southerly wind, leaving the ship drifting about helplessly in 
a calm without anchorage. 

By the tug of a large outward-bound ship breaking down when below the Lower Gasper 
light, or being incompetent to tow on account of the strong wind and heavy sea, hawsera part- 
ing, the tide having ebbed too much to return, the inability of the ship to stay in the heavy 
sea, as is the case in strong south-west monsoon weather, too heavy to anchor in, which if 
attempted, and the chain parts, the vessel must inevitably bt^come a total wreck, the incompe- 
tence of such crews as are supplied to ships in the present day to work a ship in such a narrow 
channel in such weather. 

Take the instance of the steam tug Court Hey breaking down with the ship Count if of 
///r<jr;/(^^* in the Gasper Channel. This vessel drifted helplessly on to the Middle Ground, 
sustained severe damage through bumping, and had to return. 

These are all possible circumstances of great risk to ships pointing to the dangers of thi^ 
vicinity, besides which the Gasper Channel, although considered to have been very good with 
19 feet reduced in it for some years past, is liable to change, the ship Harvest Home in ballast 
drawing 13 feet having bumped in this channel (in 1859 1 think). 

To enumerate all the many risks and disasters which have occurred to vessels in this vicinity 
is hardly necessary, as there can be but little diflSculty in recognizing this obstruction as a very 
dangerous one. 

The shifting nature of the Middleton Sand has had a very serious effect by encroaching and 
narrowing the channel so much, especially near Saugor Anchoring Buoy, dangerously affecting 
the navigation for heavy vessels at night in hazy and rainy weather. Saugor Roads, which was 
once a fine, broad and deep roadstead, has so alarmingly deteriorated that a heavy steamer coming 
in at night has to be navigated with considerable judgment to find anchorage on the spring tides. 

The channels between Saugor and Kulpee are all of the same shifting and unreliable 
naturesi at times there being only nine feet reduced over their bars, causing vessels to be 
neaped and otherwise much djelay, the depths increasing for a time when a few ships find out 
the alteration by grounding, and what was the channel is replaced by a dry sand. 

The Muckraputty Sand of the James and Mary is one of the most dangerous sanls in the 
Hooghly, and the periodical closing up of the eastern gut in the months of March, April, May, 
and June often causes very serious delay, inconvenience, and shutting out cargo in the cate of 
very deep loading steamers. 

The danger in navigating upwards at the James and Mary's is caused by vessels having 
to cross from Hooghly Bight for the entrance of the eastern gut across a strong flood tide, 

o 1 
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setting the vessel up bodily towards the Muckraputty lumps, enforcing the pilot to port his 
helm, thus causing the vessel to angle across the gut or narrow channel towards the eastern 
bank, so that, when the bows of the vessel enters the slack tide (which is caused by Hooghly 
Point cutting off the flood tide from setting fair round up the channel), she is influenced to 
rapidly sheer to starboard against her helm with the risk of grounding on the flat off Hooghly 
Point, and in the case of a ship in tow to part hawsers in the same effort. 

The reason vessels enter the eastern gut on a strong flood tide is because in the freshets 
there would be an uncertainty of their getting up to town if they did not do so, and at other 
times of the year from an unwise impatience on the part of the officer in charge to go ahead 
for no actual advantage than to perhaps gain a turn. 

The danger of navigating downwards at this place is greater in the case of ships in tow 
than steamers on account of their liability to part hawsers by sheering when entering the flood 
tide, being thus swept up and grounding on the Muckraputty lumps before they can be 
brought up by weak crews, generally further incapacitated by debauchery and strong drink. 
This is also an awkward place for vessels meeting, especially on the flood tide. 

Ships have also lost anchors and cables and grounded on the bank in Hooghly Bight by 
crossing out of the eastern gut on the last of the ebb tide in the freshets ; but this, I think, is 
the result of imprudent and unskilful navigation. 

The western gut is not used generally except by very light vessels and steam-tugs, there 
being only two to four feet reduced as a rule. 

Nynan is a most dangerous place as an anchorage, especially in the freshets, on account 
of the strong eddies both on the flood and ebb tides, causing a ship to become quite uncontrol- 
able, and heeling her gunwales under on a strong sheer if the cable will hold. 

The flood tide runs exceptionally strong here, which is caused by the contour of the bank 
of the western gut setting the tide over towards the Nynan marks, from whence it runs up in 
a line of great force the uncontrolable eddies on spring tides, when the flood is just in. This 
strong line of flood tide causes much risk of parting hawsers to a vessel entering it fromasla<5k 
under Fultah Point. Many fine ships have been lost on Fultah Sand from these influences. 

The danger to a vessel coming up is of grounding on the bank in Fultah Reach being 
affected the same way as on entering the eastern gut. 

The anchorage at Pisherman^s Pomt is dangerous on spring tides in the freshets on 
account of the strong line of eddies and slack tide on the ebb caused by Hog River sand. This 
line of eddy tide keeps moving in and out towards the eastern and back towards the western 
side of the river, the effect beiuLT that at one time the ship is lying in a slack angling with her 
head towards the western bank, and as the line of eddy moves in her bow is caught by the 
strong tide, paying her head down the river, causing the windlass to be almost torn out of her, 
the cable to part, or the ship to drive perhaps on shore. Pilots do not anchor vessels here from 
choice, but because there is a larger area of deep water than any other place below Garden 
Reach, and it is necessary that ships should anchor near the James and Mary's as possible to 
enable the tug steamer to tow them across the eastern gut when it has become bad, which 
happens when it blows the hardest from the southward, and we have the strongest floods. It 
was here that the steam-ship Queen Anne was lost — the only steamer that has met with such 
a fate to my knowledge since the opening of the Suez Canal, and it must be remembered that 
a junior pilot was placed in charge of a branch pilot's work. 

Moyapore Flat is a dangerous obstruction on account of its liability to sudden changes ; 
many ships ground here. The barque Cecelia capsized here some years ago, and the pilot, Mr. 
Alfred Fielder, and some of the crew were drowned. This shoal also causes much detention 
to vessels. 

The river off Monikholly Point on spring tides in the freshets is a place that is much 
dreaded on account of the uncontrolable eddies, and it is undoubtedly a relief to the pilot on 
the way down to find himself safely past this place. Vessels, however, seldom ground on the 
sand, the tendency being to run on the southern bank near the crossing mark. 

In terminating the voyage at Diamond Harbour, there would undoubtedly be much less 
risk of accident, principally to sailing ships, besides less chance of loss of anchors and cables ; 
and although steamers have been navigated so successfully, the dangers still remain, and 
vessels would not be threatened with detention on account of strong spring tides in the 
freshets. 

All sailing ships up to 20 feet draft would endeavour to sail up to Diamond Harbour, if 
that were their destination, when the winds were favourable, as in the south-west monsoon ; 
even ships over that draft if they were not prohibited by the regulations, which would be a 
substantial saving in steam-hire inwards. 

Many ships would sail up to Diamond Harbour under present circumstances were it not 
for the knowledge that they would have to pay nearly as much from there as from Saugor, 
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which decides the question of their taking steam from the latter place. A considerable saving 
in steam-hire would be effected with such ships as the Cubay Simla olass^ though how much it 
would be difficult to say ; probably 118,000 or S:^,5()0, both ways included. 

Deep-laden inward vessels would occasionally be saved detention from being neaped in the 
months of April^ May^ and June^ aud would at times terminate their passage a day earlier. 

No estimate can be arrived at as to wlxat would be the gain in time to outward-bou&d 
vessels leaving Diamond Harbour docks instead of ^/alcutta, unless it is first known at what 
particular time of tide a vessel may be undocked, i.e., suppose such a steamer as the Gify of A^ra^ 
drawing :14 feet 6 inches, was to Imve on the second day of the springs, or any day later up 
to the third day of the neap tides^ and could not leave the dock till high wsiter, she would have 
to anchor at Kulpee. 

The same steamer, at a like drafts leaving Calcutta on any of these days of the tide, would 
also anchor at Kulpte. 

It follows that if a heavy draft vessel cannot leave the docks till high water, she would 
always be detained about ^0 hours, except the fifth and sixth day of the neaps, and perhaps 
quarter day from April to August, when the day breaks early, enabling thu vessel to come out 
of dock, go to Kulpee, and proceed on the afternoon's tide. 

Allowing that the Diamond Harbour vessels, both of light and deep draft, could take every 
advantage of meeting the flood tide at Kulpee^ a relative gain of time may be arrived at 
approximately against those leaving Calcutta at every draft at all times of the year ; but 
pressure of time and duties will not admit of my working out this sodiewhat extenisive 
calculation. 

On the strong floods in the months of March, April, May and June, when the eastern gut 
o£ the James and Mary's has closed considerably, sailing ships would sometimes be saved two 
days' steam-hire, besides so much time in leaving from Diamond Harbour. 

Mr. Grimle^f Collector of CusfomSy sat/ 9 : — The general gain to vessels, if it were possible 
to terminate the voyage at Diamond Harbour, would, it appears to me, be — 

First, — The avoidance of the dangerous *' James and Mary'' shoal off Hooghly Point, the 
strong eddies at Fultah Point and in the Nynan Boads, wHich are important 
considerations, especially to vessels of any length of build or depth of draft, 
which compel them to anchor at Diamond Harbour, on their way up the river, 
either in consequence of nitrhtfall, or to await a favourable tide to enable them 
to cross the shoals above Diamond Harbour, The detention caused on this 
account varies from 6 to 12 hours according to the circumstances of each 
case. 

Second. — The great saving of time by curtailment of the distance between Diamond Har- 
bour and the Port of Calcutta, tbe attendant delays in hauling after arrival from 
the anchorage in the stream to a fixed berth, or to the jetty head for facility of 
working. 

Thirti. — The greater safety to vessels within the docks from cyclonic influences, as the 
dyke which it is proposed to construct eight feet above the ascertained height of 
the highest known storm-wave will most probably form a snug resort for 
vessels. 

Fourti.^^A saving in pilotage charges. 

Captain JFHiinson, Superintendent, P. 8^ 0. Co,y «fly« .—The " James and Mary'' and 
the Moyapore Flats. Vessels are sometimes neaped inward-bound and have had to wait as 
much as two days at Diamond Harbour, and vessels arriving late in the river have had to 
anchor at Diamond Harbour for the night. 

During the freshets it is very common for ships to anchor at Fisherman's Point, which 
is at that season a very dangerous anchorage. 

Captain Thompson sat/s : — Above Diamond Harbour, the James and Mary's, Moyapore, 
Fultah and MonikhoUy Points. These dangers would be avoided by vessels remaining at 
Diamond Harbour, which would be most advisable during the freshets, but not much else to be 
gained that I can see for ships or steamers of the size which at present come to Calcutta. 

Mr. Daly, Branch Pilot, says : - The Gasper. At present the Eden, Jellingham, Huldia, 
Bellary, James and Mary's, Fultah, Royapore, Moyapore, ships would save one quarter of the 
pilotage and avoid navigating the narrow reaches of the river above Hooghly Point. 

Messrs. Apcar 8f Co. say: — The dangers above Diamond Harbour are the James and 
Mary, Nynan, Royapore and Moyapore, and below Diamond Harbour the Jellingham, the 
Huldia, and the Bellary bars. Till quite lately there has been less water on the bars below 
Diamond Harbour than those above^ At present the James and Mary seems to be deteriorat- 
ing, and we believe has only 13 feet rise of tide. 
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Messrs. Gilianders, Arhithnot 8^" Co. say : — In the case of vessels terminating the voyage 
at Diamond Harbour, there would be a saving of from two or three days' time at present 
occupied in proceeding to and returning from Calcutta, and presumably of port charges as 
detailed under questions 29-30. Vessels would also avoid the risks of the river between Dia- 
mond Harbour and Calcutta, and if suitable docks were made, there might be a further saving 
of time, and consequently of expenses. 

TAe Committee of the Bengal Chamber of Commerce say : — Below Diamond Harbour the 
following shoals, viz,. Middle Ground, Gasper, Middleton Long Sand, Jellingham, Huldia, and 
Bellary. 

Above Diamond Harbour the following, viz,^ James and Mary, Kynan, and Fultah 
Reaches, Royapore and Moyapore Flats, MonikhoUy Point. Also many dangerous eddies. 

By terminating the voyage at Diamond Harbour the dangers in list No. 2 will be avoided, 
time and pilotage will be saved, and in case of sailing vessels also steam -hire. 

Mr. Joseph Richard JFells^ Branrh Pilot , says: — In reply to the above question, com- 
prising a subject of such magnitude, it would be almost impossible to treat fully on each 
recognized danger. Those who are intimately acquainted with the navigation of the Hooghly 
do not require to have its dangers graphically depicted, and those who are not so intimately 
acquainted (with some exceptions) know that the Hooghly is, and has from time immemorial 

- «^., *T ^ ,o/,« hQQn known and allowed to be, the most danjiferous navisration 

* 20th Novembor 1869. . ^, .. .,. ^, . « ,, ^ .^ i^ , 

in the world. Since the opening ot the Suez ( anal,* the trade 

to Calcutta has undergone vast changes, notably in the build of sailing vessels and steamers, 

especially the latter, of such a length and carrying capacity, as well as draught, which though 

, , , not increasing in the same ratio as the carrying capacity, vet 

t Sailing vessels ami steamers. i.i -^oPi ^ ^ ./ni •'", 

vesselsT drawing zo reet and upwards are now much more the 

rule than the exception, and the results of the science displayed by the naval architect have 

achieved such success as to surpass the most sanguine t^xpectations of those who either by 

invested capital, or other self-interested cause, have watched 
t 20tb November 1869. -xi i.- c \- \i lx. a i x t7 j 

With satisraction the growth or commerce between Europe and 
India since the opening of the Suez Canal. J 

Important Shoals. 

1. Decrease of depth of water in the Gasper Channel, being that part of the navigable 
channel immediately below Saugor. This channel has been exceptionally favourable, having 
not less than 19 feet (reduced to zero low-water spring tides) since the '3 1st January 1870 ; 
and thoutJ*h at present there is no indication that would lead one to suppose that it shows any 
tendency to narrow or become more shallow, yet the depth of water in this channel, or channels 
in this section of the river in the past, is not unworthy of attention. 

In December 1853 and January 1854 the depth of water reported in this channel was 
15 feet reduced, and this was not anywhere, but only in a given track ; out of the best track 
there were patches of only \i feet. 

In February 1855 there vyas no improvement, and on a lump that had formed there v.as 
only 10 feet inches. 

An examination of the chart below Saugor seawards will show the immense quantity 
of sand there is stretching oat and extending the whole width of the channel on either side 
of the present Gasper Channel, should the present channel shoal to 10 feet. The trade to 
Calcutta dependent upon the entrance of the Hooghly for vessels of the present heavy draught 
would be attended with considerably more risk and much detention, which I will endeavour to 
shew in the following statement : — 

Explanation of TMe. 

This calculation can be accepted only as an approximation based upon the tables published 
in 1877, compil<'d by Mr. S. Heed, Assistant Surveyor. 

The rise of tide is for moon in Perigee, which being higher than Apogee, the detention 
here notified may be more rather than less. 

The calculation for water in the Gasper is on the supposition of its shoaling from 19 feet 

to 16 feet. 

Bwo at Upper r. Depth of No. ... Dnys. 

Gasper Lisrht. ^^^^' water. 

Ft. Ft. Ft. Ft. Ft. Ft. Ft. 

January • 9 to 10 2 16— 2() deduct 2=24 Vessels 25 would l)o detained ... 2 

10 to 11 9 10^27 „ 2=25 „ 21 „ ., 

11 to 12 5 16=28 „ 2=26 „ 23 ., ., 

12 to 13 11 16=29 ., 2=27 „ -22 

13 to 14 3 16=30 „ 2=28 
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The deduction in column No. 5 is an allowance made for waves in ordinary monsoon 
weather. 

The detention to vessels would be both inwards and outwards. 

Doubtless some may look upon the foregoing statement as the opinion of an alarmist, 
but when it is proposed to construct docks half-way up a river at a cost of one million 
sterling, nothing ought, in my opinion, to remain unconsidered tliat may tend to frustrate the 
scheme in contemplation, and now being submitted to the opinion of a Committee. 

I fear the shoaling of the Gasper Channel more than any other contingency, for the 
reason that, whilst the upper part of the river may, from the scouring it receives during 
the freshets which prevail between the months of July and October, almost always have a 
navigable channel, so as not materially to obstruct navigation, the Gasper does not receive 
the same amount of dredging during the freshets owing to heavy sea ; and on reference to 
previous charts and reports, it will be seen that the shoals in this vicinity remain in existence 
longer than in the upper parts of the river; and from the same cause the present deep water 
channel may remain open longer. It is not unworthy of note that the channel between the 
eastern edge of the Middle Ground, below the Lower Gasper light-ship, to the western edge of 
Saugor Sand is narrower and more shallow now than it was in 1870, the date on which the 
present Gasper Channel was reported to have 19 feet throughout it, reduced to low water 
spring tides. 

Shoaling of Saugor Roads, 

This has been subject to some very important changes during the last three or four years, 
diowing a tendency to decrease in depth, and to limit the safe anchorage for vessels of heavy 
draught. 

It often happens that vessels, especially sailing ships dependent on ''tugs, " are compelled 
to remain at anchor in Saugor Roads owing to the south-west monsoon being unusually strong. 
This I experienced in a ship called the Birmingham^ 1,408 tons, draft 22 feet. During April 
1866 the sea was very heavy. I had veered to 60 fathoms of cable. 

I was at anchor in these Roads in two cyclones, viz.^ 1st November 1867 and 15th October 
1 874, In the first I lost all my masts, except mizen, ported and drove on shore on Saugor 
beach; in the latter I lost nothing, but drove, with 2 anchors, whole cables on each, about a 
mile. By comparing charts, it will be seen that deep anchorage is not so plentiful ; and as 
the sea runs very high during cyclones and bad weather, deep anchorages are necessary to 
ensure a ship from bumping. 

The shoaling and narrowness of the channels between Saugor and Diamond Harbour. 

This depends entirely upon the course of the river in its unfettered flow, especially dur- 
ing July and October, when the freshets cause a scouring in one direction and an accumula- 
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tion in another, that no dredging or artificial means could contend with or divert. Some idea 

of the vohime of water may be gathered from the tact that 
•Midway between Mud Point and ^^ Middle Point* the tide rises iu September 22 feet and 

Diamond li arbour. , „ „. , 

upwards, falling to zero. 

The Hangafulla Channel is more sul>ject to sudden changes than any other part of the 
river (between Hooghly Point and Fultah Point excepted). 

In a letter No. 213 of 4th October 1867, the Hiver Surveyor reports that some parts of 
this channel are changing almost weekly. 

So extensive are the changes in the Hangafulla, that between -^^th August to 16th 
November 1869, a space of 80 days, it was necessary to move a buoy 1,800 yards. 

The Hangafulla Channel has been very little used since February 1^75 ; in its lieu the 
Bellary has been used, no channel having been used, along and close to the western shore 
of this part of the river for nearly one century. 

For the year ls79.80 the Bellary bar was closed — 

To vessels of 24 feet 43 dnys. 

Ditto 23 „ ^** ^"• 

Oitto 22 , 5 ^*^ 

The average water reported on the Bellary bar since its use is 12 feet reduced to low water 

spring tides. 

The depth of water on the James and Mary's Shoal will be found to vary in depth : on 
the 25th March 1869 the best track only had 8 feet 9 inches. In 1879-^0 the detention 

to vessels was as follows : — 

Days. 

Vessels of 24 feet ^^ 



i> 



of 23 „ 
„ of 22 „ 

„ of 21 „ 



19 

12 

6 

1 



„ of 20 „ 

In my opinion, the river above Diamond Harbour has not deteriorated in depth during the 
last 28 years. In June 1863 I piloted down a vessel of 1,828 tons, drawing 23 feet 6 inches, 
though this was an unusual draught and size in those days. 

What I have found a very serious obstacle to piloting the present steamers, 400 feet in 
length at a draught of 24 feet and somewhat over, and selecting the deepest water in the 
narrow reaches between Calcutta and Hooghly Point, especially between Calcutta and Budge- 
Bndge, is the numerous native boats that are constantly in the way; were it not for steering by 
steam accidents would be much more frequent, and the navigation would be more difficult. 

In reply to last part of question No. 1, ** What would be gained by terminating their 
voyage at Diamond Harbour?'' vessels would escape those dangers above it, three and a half 
hours' saving of coal bound to Calcutta, and five hours bound from Calcutta, and according to 
the times of tide, depth of water in the channel, season of the year, one or more days in 
transit. 

(2) Do vessels at present find it necessary or convenient to anchor in Diamond Harbour, and if so, for what 

reasons ? 

Messrs, flendersoti 8f Co. saif : — We understand ships only anchor when it is necessary to 

wait for the tide. 

Messrs, Gladsfoney Wi/lie ^ Co. say : — Inwaid-bound vessels find it sometimes necessary 
to anchor at Diamond Harbour to wait for the tide to get across the James and Mary's. Out- 
ward-bound vessels anchor at Kulfjee, waiting for high water to cross the Bellary Bar. 

Messrs Jftrdine, Skinner 8f Co, say : — Vessels are often neaped at Diamond Harbour, 
there being too little water for them to proceed over the James and Mary Shoal, and it is often 
availed of too when such good anchorage could not be gained elsewhere within daylight. 

Capfaifi YaieSy Harbov^r Master, says : — Vessels anchor for various reasons : for want of 
daylio'ht to proceed up or down, for rise of tide to cross the next bar, to ride an easier tide in 
the freshets (than at Kulpeel and on account of bad weather, as it is a less exposed anchorage 

than Kulpee. 

Lieutenant Petley^ R.N,, River Surveyor^ says : — On occasions it becomes necessary. 
Kulpee is more often used as an anchorage by vessels proceeding down, and Diamond Harbour 
by vessels coming up the river. 

The reason for vessels anchoring in these recognised locaHties is either on account of 
their not having sufficient water on the bai s for them to proceed either way, or on account of 

nightfall. 

Lienfe/iant Stiffe, I,N,, Port Officer, says .—Only for tide they generally anchor some miles 

below at Kulpee. 
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Some vessels have discharged or transhipped passengers there, but it is not a port at whicli 
anything is allowed to be landed or shipped. 

Mr, Ekon^ Master Pilots 9ayg : — ^Vessels generally anchor at Diamond Harbour on account 
of its being a safe anchorage in strong southerly winds which blow across the stream of both 
flood and ebb, so that vessels seldom foul their anchors whilst springing to the tide. The 
channel runs about east and west. 

It is also the nearest anchorage below the James and Mary's, where vessels wait to cross 
that shoal. 

Mr, Milner, Brand Pilot, saj^a ;*— It is not actually necessary that any vessel should an- 
chor at Diamond Harbour. 

It is occasionally convenient for ships coming up in tow (as likewise those going down 
from Fisherman's Point) late on the neap tides to anchor here, so as to take advanta<?e of the 
last of the flood tides in the morning. 

Vessels also lie quieter here when it is blowing hard in south-west monsoon, with the wind 
abeam, than they would at Kulpee with the wind aft ; and for this reason it is convenient 
for outward-bound ships, when the ebb tide will admit of their reaching Kulpee before the flood 
is in. 

It is also a convenient* place for weighing under sail in the south-west monsoon for pro- 
ceeding up. 

It would be dangerous for the long ships of the present day to be anchored in the slack at 
Diamond Harbour, as it would be necessary to give them plenty of swinging room, which would 
place them nearly on the line of eddy tide with the risk of tearing the windlass out of them, or 
parting the cable. 

Large light steamers anchor here sometimes, and from mere custom, when a more intelli- 
gent discretion would have suggested the vicinity of Boychuck as being a far better position for 
turning in the morning to go up. 

I have seen a Ducal ^steamer anchor below the Custom House at Diamond Harbour, the 
pilot being unable to turn her the next morning on the flood tide until he had drifted to Hospi- 
tal Point. Had he anchored ofiE Roychuck tree, he would have only had to turn her half round 
towards Hooghly Bight. 

Mr. Orimley, Collector of Cuafonu, says: — ^In consequence of the difficult navigation 
between Diamond Harbour and Calcutta, which is considered the most dangerous portion of the 
river, vessels frequently anchor at Diamond Harbour as a matter of necessity to await a rise of 
tide, in consequence of its being the safest and most convenient anchorage in the river. 

Captain Thompson Sftys -' — A matter of convenience going down, necessary when coming 
up, if not able to cross the James and Mary's. 

Mr. Laly, Branch Pilot, «a^9 .* '—Diamond Harbour has always been considered one of the 
safest anchorages in the Hooghly. Vessels are generally brought up there for safety when 
neaped or otherwise necessarily detained. 

Messrs. Jpear 8f Co, say : — Vessels which have sailed up the river occasionally anchor at 
Diamond Harbour to wait for a tug to tow them up to Calcutta ; it is also used as a half- 
way anchorage by vessels proceeding down the river during neap tides. 

Messrs. Gil/anders, Arbuthnot 8f Co. say : — Diamond Harbour is one of the places where 
vessels anchor in proceeding up and down the river waiting for a favourable tide. 

The Commitfee of the Bengal Chamber of Commerce say : — Yes, for many reasons ; as waiting 
for rise of tide, choice of anchorage, &c. 

Mr. Joseph Richard Wells, Branch Pdot, sat/s : — In 1879 I piloted 46 ships and steamers, 
and anchored at Diamond Harbour five times. 

On quarter day it is high water at the James and Mary's a little before 6 a.m. Piloting up 
at this time of tide, by pushing for Diamond Harbour, a day is sometimes saved, for if you 
lose the morning tide, when the James and Mary's Bar is shallow, requiring high water to 
cross it, there is not sufficient daylight to attempt it in the evening. Under ordinary circum- 
stances I do not care for Diamond Harbour anchorage ; the slack which runs off the Custom 

House and above it afEords but anchorage for a few vessels, 
and on weighing* as you have to turn on an ebb tide to meet 
the flood tide at Kulpee, you may find some difficulty in performing this if vessels come to an 
anchor in your vicinity after you have anchored your vessel. 

(3) How many yessels can anchor with safety in Diamond Harbour P 

Messrs. Oladstohe, Wylie 8f Co. say : — As many as in Calcutta, or more. 
Messrs. Jardine, Skinner 8f Co. say : — At present we are told :iO to SO; with proper moor« 
ings many more, it is said, could be provided for, 

p 



114 CONSTRUCTION OF DOCKS IN THE PORT OF CAtCVTTA. 



Captain Yates, Harbour Mastery says : — A large number ; a dozen vessels might be placed 
o£E Diamond Harbour without blockint; the traffic. 

Lieutenant Pefley, R.fi., River Surveyor , says : — There is about 80 square acres of anchorage 
Space of over 30 feet of water, at low water spring tides within the limits of the recognized 
anchorage. Then taking out about 40 square acres for navigating purposes, it would leave only 
40 square acres for all classes of vessels to anchor in, which in river like the Hooghly, where 
the tides run in full strength during the strong floods in April, 'May, and June over seven 
knots, and in the freshets, /.^., August, September and October, at the same strength, I would 
consider that each vessel should have at least one and half square acres to anchor in. 

Lieutenant Stiffe, J.N., Port Officer, says : — Any number. It is not a harbour, but a reach 
of the river. 

Mr, Elson, Master Pilot, says ;— Allowing 300 yards between each vessel, ample swinging 
room at sin^jle anchor mav be found between the westorn limits of Diamond Harbour, Buffalo 
and Hospital Points, and the eastern limits Diamond Harbour or Chinghree Creek — for between 
30 and 4i) long vessels, and of course for more if they were to be moored with two anchors, and 
this should leave a wide channel for traffic, seeing the space availal»le, with not less tlian five 
fathoms of water, is 2| miles in length by from i to 2 J of a mile broad. 

Mr. Milner, Braurh Pilct, says : — This question is put rather vaguely. It does not state 
any limits, or whether a working channel should be left for ships navigating under sail beyond 
that place. For this purpose it would be necessary to allow considerable space, as the spring 
floods set strong on to the northern bank, and even vessels coming up in the south-west monsoon 
under sail would require considerable room for staying above the Custom House. Under these 
circumstances, I cannot give an approximate idea of how many vessels could be anchored with 
safetv at Diamond Harbour. 

Captain Thomson says : — About ten. 

3Ir. Dalyy Branch Pilot, says : — I should say at least 30 at a rough guess, that is, leavino' 
a navigable space for ships passing up and down. 

Messrs, Apcar Sf Co. say : — During the freshets Diamond Harbour is not a safe anchorage 
unless very close in shore, and even then the vessel is liable to get into nasty eddies. At other 
times, when tides are not very strong, from 16 to iiO vessels may find anchorage space; but on 
the whole it is not a desirable anchorage, and vessels do not anchor there unless compelled to do 
so. Vessels prefer anchoring at Kulpee if possible. 

3L\ Joseph Richard Wdls, Branch Pilot, says : — I will first define what I consider the 
anchorage at Diamond Harbour is. I consider Diamond Harbour anchorage to be within 

the following limits : — From the Custom House bearino** E. 
eanngs magne ic. ^ ^^^ distance 400 yards from low water mark to the Tele- 

graph House bearing N. E. by N., distance 400 yards from low water mark, joining these 
positions by a straight line measuring about 1^ miles. Allowing each vessel 900 feet, and an- 
choring them in a double row, about 18 to 20 vessels could be anchored here within the above 
limits, and would leave a navigable channel outside or to the southward of them. 

Now as to the safety. During the south-west monsoon, when it blows hard, a consider- 
able sea gets up off Diamond Harbour, so that no d&k boat can remain alongside. In May 
1872 I was at anchor here several days and unable to communicate with the shore by boat 
owing to the hard monsoon and consequent sea : this was no gale, but a burst of strong southerly 
wind. Although I have answered the first part of the question as to the number of vessels 
there would be room for, I cannot say I should, were I interested in a ship, consider her parti- 
cularly safe^ not during the months of March to June, not until the monsoon had broken just 
before the rainy season sets in. 

Were Diamond Harbour looked upon as a roadstead for ships to load in, the detention 
would be at certain seasons considerable, besides the charge of demurrage for cargo boats, and 
the damage to them owing to weather, would not establish Diamond Harbour as a favourable 
port to load at. 

(4) Do you consider that long veesels are more difficult to navigate than short ones in the channels of the 

Hooghl}-? 

Messrs. Gladstone, Wylie 8f Co, say : — The largest steamers now coming here have steam- 
steering gear, and there is no difficulty in managing them in any part of the river ; with hand- 
steering long vessels are more difficult to handle than short ones, though some pilots think that 
the eddies have less influence on long than short vessels. 

Messrs. Jardine, Skinner 8; Co, say : — Yes. 

Captain Yates, Harbour Master, says: — Yes as a rule, but in some instances long modern 
vessels are more easily handled than short vessels of great depth and beam of inferior model. 
This class of vessel, however, is rarely met now. 
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lAeutenant Stiff e^ LN., Port Officer, says : — To some extent, but it has not, so far, been 
found a serious question. It was apprehended it would be so, but practically has not been found 
to be the case. 

Mr, Ulson, Hf aster Pilot, says : — Long vessels are unquestionably more diflScult to navigate 
in the upper, contracted, and sharply curving reaches of the river, and moreover it is difficult 
to find anchorage so as to provide proper swinging room with chain sufficient to hold them in 
safety, as the broadest part of the available space in any part of the river above Diamond 
Harbour is under 300 yards in breadth, so that it becomes imperative that long steamers have 
their steam up at the change of the tide, or to moor with two anchors in these places where 
they have been compelled by unforeseen circumstances to anchor in. 

Generally speaking, all vessels do manage to avoid anchoring between Diamond Harbour 
and Garden Reach, which I attribute to the great power of ocean steamers, and to the fsM3t 
that large unwieldly ships are towed by the steamers, so that they can successfully clear both 
Moyapore Flat and the James and Mary^s when outward-bound. Of course when inward-bound, 
having the tidal wave with them, less or no difficulty is felt in this respect. 

Another consideration why such long steamers as now frequent the port are navigated 
with such success is the use of steam-steering gear, which gives the pilot more assurance, as he 
is sure the helm can and will be put over when it is required at once. ' 

JUr. Milner, Branch Pilot, says : — I certainly do, although some long steamers are easier 
to navigate when turned than small short ones owing to the former having steam-steering gear 
and the latter hand-gear. 

Some large, long sailing vessels in tow are altogether easier jobs than some smaller, ill- 
modelled, square warehouses called ships. 

Mr. Grimley, Collector of Customs, says .-—There can be no doubt that a vessel of consider- 
able length must be more difficult to handle and turn than one of lesser dimensions in the 
narrow channels of the Hooghly, which in some places are barely a vessels length, and where 
the slightest hesitation or error of judgment on the part of the pilot, or a dilatory answer to 
the helm, on the part of the vessel, would result in certain disaster. 

Captain Wilkinson, Superintendent, P. 8f 0, Co., says ;— 400 feet is quite long enough for 
vessels passing beyond Diamond Harbour. Length unlimited below. 

Captain Thompson says : — Most certainly I do. 

Mr. Daly, Branch Pilot, says ;— Short vessels are more easily twisted and turned about, 
but I have always found long vessels ride better at anchor. 

Messrs. Duncan Brothers say: — Long vessels in tow of steamers are more difficult to 
navigate than short ones, but the improved steam-steering apparatus of the long and modern 
steamers makes them as easily controlled as a short one would be with the old steering gear. 

Messrs. Apcar 8f Co. say : — Long vfessels, we consider, are more difficult to navigate than 
short ones in the Hooghly. 

Mr. Joseph Richard Wells, Branch Pilot^ says : — Undoubtedly. The long steamers of the 
present day require the most unremitting attention in the narrow reaches between Calcutta and 
Fisherman^s Point, a distance of 27 miles. A little too much helm would cause a grounding ; 
added to this there are only two safe places to turn in this distance, viz., at Budge-Budge and off 
Point Jelly. 

(S) What is the greatest length of (1) fiteam-vessel and (2) sailing-vessel tinder ordinary control which it would 
be prudent to navigate in the channels of the Hooghly between the sea and Diamond Harbour and between 
Diamond Harbour and Calcutta? 

Messrs. Gladstone, Wylie 8f Co. say .-—Steamers about 480 feet are quite long enough for 
this river, and sailing ships at from 850 to 880 feet above Diamond Harbour. From Diamond 
Harbour to sea the length of a ship does not so much matter, as there are not so many bends in 
the river. 

Messrs. Jardine, Skinner 8f Co. say : — Five hundred feet to Diamond Harbour, but only 
say 400 feet to Calcutta on account of the narrower reaches above Diamond Harbour. 

Captain Yates, Harbour Master, says : — Steam vessels of 480 feet, and sailing vessels of 
SS8 feet in length, have been safely navigated to and from Calcutta. From sea to Diamond 
Harbour 600 feet might be managed. 

Lieutenant Petley, R.N., River Surveyor, says : -^ A vessel of any length could come up to 
Diamond Harbour. Above Diamond Harbour is a question for the pilots to reply to. 

Lieutenant Stiffe, I.N., Port Officer, says ;-^I would not assign any limit. 

Nor would I ussign any limit in a and b under 600 feet if a second tug in the case of a 
sailing ship, and a tug in the case of a steamer were used, and the tugs were powerful enough. 
It is strange that large steamers go down this river laithout a tug. In the Thames they always 
have to take a tug. 

p 1 
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Mr. ?^lsou, Master Pilot, says : — In view of the fact that somn of the curves or bends of 
the upper reaches nre so eharp, as San<»;ral (off the hazard, where the bend is more than a 
quadrant, with less than 1,100 yards radius, Tar makers, Fultah Reach and Point and Noorpore 
or Anchoring Creek, all nearly as bad. I think steam vessels of 100 feet in length is the 
farthest safe limit above Diamond Harbour, and that sailing ships of that length or consider- 
ably more under it should have two powerful tugs to twist them about whilst jmssing these 
spots ; and, as before mentioned, consideration should be had to the fact of no safe place to be 
found for such long vessels to anchor in if circumstances compel them so to do. 

Mr, Milner, Branch Pilot, says : — Steamers of 650 feet in length, and sailing ships of 350 
feet between the sea and Diamond Harbour. 

Steamers of 450 feet in length, and sailing ships of 300 feet between Diamond Harbour 
and Calcutta ; but, although I would not hesitate piloting ships of this class, there may be 
pilots who would not perhaps feel themselves equal to the task, as all men^s judgment, nerve 
power and abilities for this particular kind of work is not up to the same standard. 

Mr. Grimley, Collector of Customs, says : — I consider it is inconvenient, if not exactly 
unsafe, to navigate a vessel of a greater length than 350 feet in the channels above Diamond 
Harbour during the freshets and spring tides, while vessels considerably over that length may 
be handled with comparative ease below Diamond Harbour. 

Captain IVilkinson, Superintendent, P, ^- 0. Co,, says: — See above (answer 4). 

Captain T/io?np8on says : — Any size up to 5,000 tons between sea and Diamond Harbour : 
and between thence and Calcutta, steamers not over 400 feet and sailing vessels 320 feet in 
length. 

Mr. Daly, Branch Pilot, says : — I should say the maximum for steamers ought not to be 
more than 400 feet, and for sailing ships 250 feet to Calcutta. Vessels that would stop at 
Diamond Harbour could be much longer — say ships 300 feet and steamers of 4oO feet. 

Messrs, Duncan Brothers say : — The greatest length of steam vessel now coming to Calcutta 
is 420 feet and of sailing ship 338 feet, and we know there was no difficulty experienced in 
navigating these vessels either above or below Diamond Harbour. The names are (1) S.S 
Towei' Hill, and (2) ship Cuba. It is difficult to condescend upon a figure indicating the greatest 
length of vessels which it would be unsafe to navigate in any of the channels, 

Messrs. Apcar ^- Co. say ;— 

(1) Steamers about 450 feet. 

(2) Sailing vessels about 380 to 400 feet in tow of tug steamers between sea and Calcutta. 
Mr. Joseph Richard Wells, Branch Pilot, says : — 

• Only when in tow of one op more ^Sailing vessels, tons 1,800 and 800 feet long. 
*u»8- steamers „ {3,000 „ 400 „ 

I do not consider the ship under control with a head wind unless she has one tug ahead 
and one alongside. A large vessel like that must, in my opinion, be towed not less than six 
knots to be under control. 

The steamer must be full-powered, able to steam at least 12 knots, to steer by steam, and 
her machinery must be h\ perfect working order, so that in turning to anchor, or to proceed, 
the engines can be reversed or turned ahead immediately. Were it not so, vessels of the City, 
JJucatf P. and O., and 15. I. S. N. and other lines, would not be possible to turn in Garden 
Reach. This part of my answer applies more particularly between Diamond Harbour and 
Calcutta. 

From Diamond Harbour to sea, I am unable to state. The long steamers built to trade 
between America and England would not, I think, be so deep now as with a full Calcutta 
•general cargo, and it must be borne in mind that, suppose Diamond Harbour instead of Calcutta 
was the port of the Hocghly, there still would remain 70 miles and over of pilotage, and what 
would be the practical result of vessels considerably longer and more tonnage tlian those now 
trading from Europe to Calcutta must, I fancy, be put to tlie test to come to any decision 
worth having. 

(6) Recognizing the present tendency to increase pfreatly the length of all vessels, do you consider that they 
are as yet near to the greatest length which can safely be navigated above Diamond Harbour ? 

Messrs. GladHo^ie, Wylie 8f Co. say : — Tlie longest vessels now trading here are about 
as long as can be safely navigated above Diamond Harbour. 

Messrs. Jardine, Skvtner 8f Co. say : — Yes, as one of about 420 feet has already been up. 
She had twin-screws which facilitated her navigation. 

Captain Yates, Harbour Master, says: — I think the lengths in answer (5) should not be 
exceeded for navigation above Diamond Habour, or say 400 feet for steamers, 300 feet sailing 
vessels, in view of all the contingencies of navigation. 
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Lieufenant Stiffen I. K, Fort Officer^ says .'—No ; we have them now increasing daily. 

Mr. Mson, Master Pilotj says : — I believe there is still a tendency to increase greatly the 
length of all vessels, and, as I have before meDtioned, I think the present class of vessels now 
coming to Calcutta are quite long enough to be safely navigated above Diamond Harbour. 

Captain IFilkUsoHy Superintendent , P. ^ 0. Co,, says: — ^As above (answer 4). 

Mr. Milnery Branch Pilotj says : — No. 5, I think, meets this question. 

Captain Thompson says : — I consider that ships and steamers of larger dimensions than those 
that up to this time have come to Calcutta would be much safer at Diamond Harbour. 

Mr. Daly, Branch Pilot, says : — I consider that some of the vessels, both steam and sail* 
ing, now being built are too long for the narrow parts of the Hooghly, 

Messrs. Duncan Brothers say: — We do not* consider that vessels have yet near reached the 
length which it would be dangerous to navigate above Diamond Harbour. 

Messrs. Apcar 8f Co. say ;— The steamer Kaiser^i^Hind, length 400 feet, and the steamer 
Noiiinghill, length 420 feet, have been safely navigated up to Calcutta. Refer to reply to 
No. 5. 

Mr. Inglis says .—The size of vessels visiting Calcutta, so far as steamers are concerned, is 
necessarily limited by the practicability of taking them through the Suez Canal as it at present 
exists. This excludes the possibility of the largest-sized vessels coming to Calcutta until the 
canal is enlarged in my opinion, 

Mr. Joseph Richard Wells, Branch Pilot, says: — I think the dimensions given in reply to 
question 5 quite long enough to ensure safety ; anything longer above Diamond Harbour would 
be attended with risk both in navigating as also risk to collision in passing one another in some 
very narrow part of the river. 

(7) What is the deepest draft safe for a vessel up to Diamond Harbour and between Diamond Harbour and 

Calcutta P 

Messrs. Gladstone, Wylie Sr Co. say .—About 26 feet has been safely piloted, but the draft 
would have to be regulated by the water on the various bars. At present there is less water on 
the Bellaiy and Jellingham bars than on the bars above Diamond Harbour. 

Messrs. Jardine, Skinner 8f Co. say .•—Twenty-six feet up to Diamond Harbour and 26 
feet above it. Sometimes, say for a month or two in the year, it would be dangerous to brini? 
a vessel drawing 26 feet over the '^ James and Mary.'' 

Captain Yates, Harbour Master, says .—This is a question of season : in the rains the shoal* 
est water is below Diamond Harbour, in the dry season above. Vessels exceeding 26 feet in 
draft from Calcutta are not infrequent. 

Lieutenant Stiffe, I.N., Port Offleer, says .—A vessel of 26 feet has been taken to sea from 
Calcutta, and I doubt not 27 might go at proper time of tide. The shoalest bars being below 
Diamond Harbour, no deeper vessel can go to that place than to Calcutta. 

Mr. Elson, Master Pilot, says .-—Looking to the present state of the river, I think 25 feet 
below and 23 or 24 feet above Diamond Harbour should be the limit of draft of vessels con- 
sideration being always had to the seasons of the year, when the general level of the water- 
surface is higher or lower, and to the changes which are always taking place in the channels. 
It must be always remembered that a vessel can go up the river easier with the tidal wave 
than come down against it, and therefore will be able to go up deeper in draft than to come 
down. 

Mr. Mllner, Branch Pilot, says .—Twenty-six feet between both places. Vessels between 
45 and 26 feet are occasionally piloted from Calcutta to sea. There is no deeper anchorage to 
be found in the Dredge and at Sanger than there is above the James and Mary's, and for this 
reason I confine the draft to 26 feet below Diamond Harbour ; a deep steamer cannot always 
depend on^getting from Kulpee to Saugor. 

Captain Thompson says .—24 feet to and from Calcutta and 25 to Diamond Harbour ac- 
cording to moon and season. Best water in September, October, and November. 

Mr. Daly, Branch Pilot, says .—It depends upon the seasons entirely. During the freshets 
a steamer has been known to go down drawing 25 feet 6 inches, and a sailing vessel at 25 feet 
but at this draft the gp*eatest caution is necessary. ' 

Messrs. Duncan Brothers say .—Owing to changes in the bed of the Hooghly, we believe 
there is at present less water in one of the channels (Bellary we think) below Diamond Harbour 
than in any above that anchorage. The deepest draft might be ascertained from records of 
Port Commissioners, but, so far as we can remember, the greatest draft we have heard of in the 
Hooghly was the Hooper telegraph boat, and the draft was given as 26 feet. 

Messrs. Apcar if Co. say .-—At certain times of tides vessels of 26 feet draft water could 
mth safety be navigated both to Diamond Harbour and to Calcutta. 
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Mr, Inglis says : — The same remark applies to draft, which cannot exceed the draft of 
vessels passing through the Suez Canal, say 26 feet. 

Mr, Joseph Richard Wells, Brayich Pilots ftai/s : — The first and second both depend upon 
the state of the channels in each of these sections, divided under two heads in the question ; 
vide statements, page 2, sheet 242, Gasper ; and pages 2 and 3, sheet No. 3, Bellary and James 
and Mary^s. 

(8) If the depth and length of vessels were not kept in check by the difficulties of navigation in the Hooghly, 

is it likely that these dimensions in vessels would increase (1) in case of sail ; (2j in case of steam, regard 
being had to the limit imposed by the Suez Canal ? 

Messrs, Mackinno7i, Mackenzie Sf Co. say : — We think the Hooghly might receive any 
vessel the canal, as presently existing, could pass. 

Messrs. Uenderson, ^" Co. say : — Experience shows that almost the largest vessels of the 
Mercantile Marine can visit Calcutta with safety. 

Messrs, Gladstone^ Wi/lie S^" Co. say : — ^The extreme draft allowed in the Suez Canal is 24 
feet 7 inches, so that steamers are not likely to be built for this trade to draw more water than 
they do now ; nor do we think that they are likely to be built of greater length than at present. 
The tonnage may be increased by adding to the beam. Sailing ships are also as long as we 
think they are likely to be. 

Messrs. Jardine, Skinner Sf Co. s ly : — We do not think that, if the difficulties of navi- 
gating the Hooghly were overcome, we would have a class of vessels drawing over 26 feet. 

Captain Yates, Harbour Mastery says : — I cannot say, but the Suez Canal, limit of depth 
26 feet, has been reached outwards from Calcutta. 

Lieutenant Stiff e, I.N,y Port Officer, says : — l.No. 

2. No ; we already can go to the extent of the Suez Canal, and the increase of dimensions 
tends rather to length and breadth than to depth. 

Mr. Milner, Branch Pilot, says : — I doubt whether the difficulties of navigation in the 
Hooghly have had any material influence in checking the depth and length of vessels. It is 
the general remark of commanders that the largest and finest fleet of ships in the world is to 
be found in the port of Calcutta. The present tendency seems, however, to build both ships 
and steamers of much larger size by giving vessels much more beam, and where an owner carried 
three cargoes, he finds it more profitable to carry the same amount in one hull, as he only pays 
and feeds one commander, one crew, pilotage once, &c., instead of for three vessels. 

Captain fVilkinsoUy Superiiitendeiit, P. Sf 0. Co., says : — Yes, as regards steam vessels, 
ships can pass through the Suez Canal at 26 feet. There are one or two curves in the canal 
that might cause a limit to length, but these might be greatly reduced, if found necessary, by 
cutting away the convex bank. 

Captain Ihompson says : — Yes, most likely, both in sailing and steam vessels. 

Mr. DaJyy Branch Pilot, says : — Of late years the Hooghly has been very little studied by 
owners and builders, and were it not for the unrivalled skill of the present pilots, I fancy much 
more difficulty would be experienced by the large class of steamer and ship now frequenting 
the port. The Suez Canal is obliged to be studied on account of some of its narrow curves. 

Messrs. Duncan Brothers say : — That the length and depth of vessels are kept in check 
by the difficulties of navigation in the Hooghly is questionable. We believe that if a steamer 
passes through the Suez Canal with safety (her draft and length being up to the canal limit), 
she may with equal safety be brought to Calcutta. 

Messrs. Apcar Sf Co. say : — The tendency is to increase the size of steamers owing to less 
proportionate expenses of a larger vessel. 

Messrs. Oillanders, Arbuthnot Sf Co. say : — ^The dimensions of both sailing and steam vessels 
have largely increased in recent years, and it is probable that the proportion of large vessels 
will further increase. 

The Committee of the Bengal Chamber of Commerce say : ^~^voh2h\y. 

(9) Are there any other points in connection with the navigation of the Hooghly which you can suggest to the 

Committee as affecting the question of docks at Diamond Harbour, either for or against the scheme ? 

Messrs. Henderson ^' Co. say : — With an efficient and well-paid Pilot Service the river 
risk appears to be very small, as is proved by the case that no extra rate of insurance is charged 
for the Hooghly risk. 

Messrs. Gladstone, Wylie Sf Co, say,: — ^With full-powered steamers having steam-steer- 
ing gear and careful piloting, there is no necessity for stopping at Diamond Harbour. The 
same applies to sailing ships in tow of powerful tugs. There is of course some chance of the 
danger of the river increasing at times by the channels getting shallower, but that is as likely 
below Diamond Harbour as above. 
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Messrs. Jardine, Skinner 8p Co. say : — We think the Calcutta trade is not great enough 
yet to require accommodation at Diamond Harbour as well as at the Port proper. We 
understand there are doubts as to vessels being able to lie close into the bank at Diamond 
'Harbour except below the Custom House, and that the locality is unhealthy, and we believe 
the expense of carrying out the proposed Diamond Harbour scheme would be so great that the 
trade which would go there would for many years not be able to bear the interest on the 
outlay. 

Captain Yaiss, Harbour Master, says: — ^The proposed dock entrance at Diamond Har- 
bour is on a dead lee-shore during south-west monsoon, in which season, say April to 
August inclusive, the wind blows half a gale, which would be a difficulty in the way of docking 
and undocking vessels. A steam vessel starting from Saugor or sea on the first of a spring 
tide can get to Calcutta at high water same tide. 

Lieutenant Petley, River Surveyor, says : — ^I consider that making docks at Diamond 
Harbour have these serious disadvantages— 

Ist. — The anchorage space is limited, and therefore a number of vessels anchored off 
the docks would materially interfere with the navigation of the river for vessels 
proceeding to or from Calcutta. 

2nd. — The sea at Diamond Harbour during the strength of the south-west monsoon 
would, I consider, debar the operations of docking and undocking the vessels, 
for if the gates are to be placed (as I am given to understand) just inside 
the left bank of the creek, it will be a dead lee-shore, and the slightest hitch 
in the handling of the ship, or the breaking of a hawser, would most certainly 
throw the vessel againt the dock wall ; perhaps wreck her altogether. 

5fi.— Vessels could not at any time of the year be safely docked or undocked 
except at slack tide, and during the freshets the duration of slack water is so 
very sh<9rt, there would certainly not be time to dock or undock more than 
about three vessels. 

Lieutenant Stiffe, I.N., Port Officer, «ay*.— There is the question of vessels leaving Calcutta 
during the freshets, which involves a certain risk, especially at springs, when large vessels have 
to leave and anchor anywhere above Hooghly Point. 

I suggest a reference to the medical authorities. I believe it is a hot-bed of fever. 

Further no doubt, although apparently not detained, yet the largest class of vessels do wait 
for springs to start to some extent. 

Mr. Milner, Branch Pilot, says : — Diamond Harbour Creek appears to me to be a most 
unsuitable position for docking vessels in the south-west monsoon, being dead to leeward and 
open to the full force of the spring tides and strength of the monsoon. 

More difficulty, I apprehend, would be experienced in putting vessels into dock than in 
taking them out, and it seems probable that vessels would require two tugs to manoeuvre them 
in the creek, as I understand the dock gates are to be a little above the position of the Magis- 
trate's house, which would entail expense. 

Some brick ruins may be observed on the western lip of the creek, which, in 1851, was the 
post office, then situated some distance in shore. This is evidence of the washing away of 
the bank in this vicinity, and as there is deep water along it, both above and below the creek, it 
seems probable that there would be great engineering difficulties in preventing the bank from 
being further cut away. 

The dock board should also be prepared to undertake the towage of vessels, for if ships 
are to be relieved from much of this expense by their sailing up to Diamond Harbour in 
the south-west monsoon, and having so much less steam down, it means so much less induce- 
ment for investing in steam-tug property, especially as they are said not to pay under present 
eircumstances, and it would always be necessary to have powerful tugs to tow, more espe- 
cially the increasing size of ship to sea in the south-west monsoon. 

The dock and accessories are estimated to cost one million sterling. On this capital sum 
a return interest of 4 per cent, would be required, I presume which, reckoning the cost of 
exchange, would amount in round numbers to a charge on ships of B40,0u0 a month. 
But I think that Indian estimates may generally be multiplied by two, which would mean a 
charge of B80,000 a month as dock-hire on ships. 

Would any eminent firm of contractors guarantee the completion of the work for one million 

sterling ? 

I am also of opinion that, if the docks were constructed, there would be much difficulty 
and expense in keeping them free from silt ; that they would not be a financial success ; that 
charges on shipping would not be so reduced as to compare favourably with other ports; that if 
n commodious and safe port can be found contiguous to Calcutta, easy of access and egress to 
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the sea^ where vessels o£ the largest size could navigate, where charges could possibly be 
reduced to a minimum so as to compare favourably with any other port ; that this place should 
be adopted in preference to the Diamond Harbour scheme. 

I allude to the Mutlah Biver^ below the Cuttalecj and from point Beadon to the Bidds 
Biver. 

Captain Thompson says: — The railway expenses for conveying goods would fall rather 
heavy on the vessels. I see nothing else against the scheme. 

Mr, Daly, Bratusk Pilot, «a^«;— When I came to India 33 years ago, the post office 
at Diamond Harbour was some distance from the river. It has been gradually washed away 
(a pucca building). Diamond Harbour is a dead lee-shore in the south-west monsoon, 
and one of the great diflSculties against making a dock there^ I fancy, will be silt. I have 
always thought Diamond Harbour ought to be an auxiliary port, especially for small vessels 
which are unable to afford the heavy expenses of steam-hire. It might be especially a port for 
loading grain. 

Messrs, Duncan Brotkers say: — ^There is one point in favour of the scheme, viz,, that 
vessels and steamers would be able to leave Diamond Harbour during the freshets (the river 
being wider below there) almost at any stage of spring tides, while they are detained in town 
till the neap tides in the freshet season owing to the river being narrower above Diamond 
Harbour, and the current stronger and consequently more dangerous. 

Messrs. Apcar Sf Co. say : — No* 

Mr, Inglis says .-—The entrance to the docks at Diamond Harbour would be so exposed 
during the south-west monsoon that I think it is a most unsuitable place for the scheme. 

The Committee of the Bengal Chamber of Commerce say : — For — In the freshet season 
there would be a special advantage to a vessel commencing her voyage at Diamond Harbour. 

Against'^The fact of proposed site being on a lee-shore in a locality exposed to violent 
winds requires very serious consideration. 

Mr, Joseph Richard WellSy Branch Pilot, says : — I have endeavoured to show the risk 
to vessels and their detention in the event of the Grasper Channel shoaling and becoming 
narrower. 

I have stated what the depth was in 1853-54 ; is there any proof forthcoming that it 
will not re-occur ? If there is not, would it be judicious to expend one million sterling in 
constructing docks at Diamond Jl arbour for the present class of vessels whose size and 
length is on the increase rather than otherwise, and whose draught of water, if it did not 
much exceed what it is at present, is not likely to diminish much, without some more tangible 
proof than at present exists that the navigation of the Hooghly from sea to Diamond 
Harbour can be guaranteed to remain in as good a state as it is at present. 

Even if docks were established at Diamond Harbour, there would be many days during 
the south-west monsoons when docking and undocking would, in my opinion, be impossible 
owing to the heavy weather experienced at Diamond Harbour at certain seasons of the year, 
especially during the months of March to June. 

No ordinary structure would prevent the docks from being entirely submerged if a rise of 
tide, such as was experienced there on the 5th October 1864, happened again. Much of the 
land to the northward of Diamond Harbour would have to be reclaimed to ensure the sanitary 
condition as a port, especially during the rainy season and early part of the north-^ast mon- 
soon. Abundant proof will, I think, be found of the necessity of this from the sick returns of 
the Custom House officers, who at one time were stationed here for the purpose of boarding 
inward-bound vessels. 

(10) Having in view the probable increase of traffic on the Calcutta side of the river on the completion of the 
Railway Bridge over the Hooghly, do you think that the space now at the disposal of the Port Commis- 
sioners will be sufficient for wharfage and general accommodation ? 

Messrs, MackinnoH, Mackenzie 8f Co. say: — We think the space at the disposal of 
the Port (Commissioners would admit of arrangements for a proper handling of a largely 
increased tonnage. 

Messrs. Uenderson 8f Co. say : — We think not, unless space is economised. 

Messrs, Gladstone, Wylie Sf Co. say : — As it is barely sufficient at present at all times 
it will be less so when the bridge is completed. 

Messrs. Ralli Brothers say : — The present space at the disposal of the Port Commissioners 
will not be quite sufficient for wharage, but there is ample room in the port for vessels 
to load in the stream. 

Messrs. Prankissen Law 8f Co, say : — We do not think the space at the disposal of the 
Port Commissioners will be sufficient if the whole of the Howrah traffic is diverted to Calcutta 
but such it appears to us is not Ukely to occur for some considerable time to come. We, 
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however^ know nothing certain about the plan of the East Indian Railway Company in connec- 
tion with the Hooghly Bridge^ and are therefore unable to form any definite opinion on 
the question of accommodation in Calcutta. 

Messrs. Jardine, Skinner 8f Co, say : — It will be sufiicient for a time^ but not for very 
long. 

Jfr. Scoity Vice-chairman of Port Commissioners y says : — No. 

Captain Tales, Harbour Master^ says : — If the Railway Bridge and its traffic increases 
the demand for wharfage, &c.^ an extension of the jetties to Baboo Ghat should meet 
it. 

Lieutenant Stife^ LN., Fort Officer, says : — No ; not unless the bank above the bridge is 
at their disposal. 

Mr. Milner, Branch Pilot, says : — As the tendency appears to be in favour of vessels of 
large tonnage to the decrease of numbers^ I am of opinion that the space available in the port 
of Calcutta will be sufficient for wharfage and general accommodation. 

Mr. Orimley, Collector of Customs, says : — When the Railway Bridge over the Hooghly 
is completed, and direct communication established between the producing districts of the 
North- West Provinces, Eastern and S<»uth-Eastern Bengal, and Calcutta, it seems to be 
beyond doubt that the accommodation at present at the disposal of the Port Commissioners 
at Calcutta will be inadequate for the traffic, as immense quantities of produce, which are at 
present water-borne, either direct from the producing districts, or from the Howrah and 
Chitpore termini of the East Indian and Eastern Bengal Railways, would then be diverted to 
the Railways for conveyance direct to the jetties for shipment. The increased facilities the 
Railways will afford, the decrease in expenditure which it would admit of, coupled with the 
advantage of the reduction to a minimum of wear and tear to packages, and los3 and damage 
to goods by frequent handling and shifting, may be expected to produce a marked increase 
on the traffic to the jetties. 

Captain JFiliinson, Superintendent, P. ^ 0. Co,, says: — No; vessels have now very 
often to wait two or three days for a berth at the jetties. 

Captain Thompson says : — No. 

Mr. Prestage says : — I do not ; more particularly if the Bridge be built where it 
should be, as near as possible to Calcutta, to also serve the proposed Calcutta and Bombay 
direct railway vid Midnapore and other connected railways that will in time be made to the 
south-west of Calcutta. 

Mr. Daly, Branch Pilot, says : — There would be plenty of space for years to come if you 
will move the Hooghly Bridge higher up. 

Messrs. Duncan Brothers say : — No. 

Messrs. Apcar 8c Go. say : — No. It will not be sufficient. 

Mr. Inglis says : — I think much might be done to increase and improve the accommoda- 
tion on the Calcutta side by extending the jetties southward, and as much accommodation as 
we now have on the Calcutta side might be obtained on the Howrah side by adopting proper 
reclamation works. The most should be made of our present space before any expensive works 
are undertaken elsewhere. 

Messrs. GiLlanders, Arbufhnot 8f Co. say : — The space provided in Calcutta by the Port 
Commissioners for wharfage is already, we consider, insufficient when a large number of vessels 
are in port, and having in view the probable further increase in the trade of Calcutta, more 
accommodation is likely to be necessary. 

The Committee of the Bengal Chamber of Commerce say : — The Committee think not. 

(11) If not, can you suggest any means of supplying the deficiency of space otherwise than by constructing the 

proposed docks P 

Messrs. Hoare, Miller ^ Co. say : — The great bulk of the general cargo brought into the 
port is required ifor delivery in the town of Calcutta. It seems to us that the best general 
design for the arrangement of the port is one that would provide landing facilities on the 
Calcutta side o£ the river, and shipping facilities on the Howrah side of the river. 

Messrs. Henderson 8f Co. say : — Economise space and, when necessary^ extend jetties to or 
below Fort Point. 

Messrs. Gladstone, Wylie 8f Co. say : — Increase the accommodation for expoi-ting by cargo- 
boats, which is too limited at present ; add one more jetty for imports if required, 

Messrs. Ralli Brothers say: — In case of difficiency of space for wharfage, the Port 
Commissioners may acquire further space of land on the Calcutta side of tlie river within the 
port, say at Garden Reach, where docks and jetties to be connected by railway can be more 
conveniently built than at Diamond Harbour. 
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Messrs. Jardine^ Skinner 8f Co, say : — Yes, bj taking up land at Garden Reach and buy- 
ing out the ex-King of Oudh. We are informed that from a little below Bishop's College 
to Panspariah below Garden Beach, both sides of the river are deep> and if so, ample aocommo- 

dation might be provided. 

' Mr. Scott y Vice-chairman of Port Commissioners, says: — Jetties might be erected as far as 
Baboo Gh&t or Outram Boad, and the foreshore reclaimed. 

The whole of Garden Beach is suitable for jetties or wet docks. 

Captain Yates, Harbour Matter, says : — Wet docks in the vicinity of Calcutta. 

Lieutenant Stiffe, I. N., Port Officer, says : — ^Yes, by having jetties on the Howrah side and 
embanking it. It would be a great advantage to have the river from the bridge to ShaUmar 
Point brought to an uniform width and curve of channel. 

Mr, (jrrimley. Collector of Customs, says : — ^The only way possible to provide for the 
deficiency in the present accommodation of the jetties will be by the erection of a larger 
number of warehouses^ sheds, and increased jetty accommodation ; but I believe that almost 
all the available portion of the Strand Bank below the bridge that could be taken up for such 
a purpose has already been utilized, and any further extension would be undesirable^ as it 
would interfere with the health and appearance of the city, while the construction of any such 
requirements above the present pontoon bridge would not be convenient. 

Captain Wilkinson, Superintendent, P. 8f 0. Co,, says : — Land might be reclaimed beyond 
the boundary of the present roadway from Chandpal Gh&t and Fort Point and jetties erected^ 
but no doubt this would be objected to by the general public. 

Captain Thompson says : — The docks at Diamond Harbour most advisable. 

Mr, Prestage says .-—Whether the proposed wet docks are constructed or not, it is, I 
think, well worthy of consideration whether more jetties should not be constructed at Garden 
Beach and connected with Calcutta, the existing and the proposed railways, by a suburban 
railway, as shown in the accompanying sketch map. 

Mr, Daly, Branch Pilot, says: — Bemove the bridge and you ought to have ample 

space. 

Messrs, Duncan Brothers say : — No. 

Messrs, Apcar 8f Co, say : — The jetties could be extended from the point where they now 
terminate to Cambabatelus Point in Garden Reach, leaving below that room for vessels to. 
turn when proceeding down the river. This is presuming that the jetties, warehouses, &c.> 
will be allowed to be built opposite the Fort. 

Mr, Inglis says: — Wet docks might be constructed at Garden Beach and connected by 
rail with the several railway systems, and if at any future time the navigation of the Hooghly 
becomes more difficult than it is at present, a ship canal from the Mutlah to Garden Beach and 
the docks there would be a far better scheme than the proposed docks. The great drawback to 
the Diamond Harbour scheme, besides that mentioned in my answer to question 9, is that it 
does not get over the difficulties of the Hooghly below that point. Sometimes I understand 
they are greater below Diamond Harbour than they are above. 

Messrs, Gillanders, Arbulhnot Sf Co. say : — It appears to us that the mooring jetties might 
be extended, and that it should besides be practicable to arrange further additional accommo- 
dation for shipping within the limits of the port. We would instance the site of the Eden 
Gardens and vicinity, which appears well adapted for dock purposes, and there seem to be other 
suitable sites. 

The Committee of the Bengal Chamber of Commerce say : — Much may be done, as by 
removing the Hooghly Bridge to a position further up the river by extending the jetties north 
up to NimtoUah or thereabouts, and south to Garden Beach, with or without a break, abreast 
of the Port and Gardens, &c. The Committee, however, quite think that docks offer many 
most important advantages over any other scheme, but they are not, without further enquiry, 
prepared to advocate their construction at Diamond Harboun 

(12) Can you give approximately the items of cost (distinguishiDg between those below and those above Diamond 
Harboar) incurred in bringiDg a steam vessel, say of 3,000 tons gross register, carrying 3,700 tons of 
cargo and drawing over 23 feet of water in the port, discharging her either (1) in the. river, or (2) at the 
jetties, and conveying the goods to (1) warehouses, or (2) to the rails for despatch up the country, including 
all dues, pilotage, boats, carts, &c, ? 

Messrs, Gladstone, Wylie 8f Co. say : — The only difference between discharging at Diamond 
Harbour and Calcutta would be in the pilotage, as, at whatever place the steamer discharged, 
she would have to pay for stevedoring about four annas per ton at the jetties, and about one 
or one-and-a-half annas more if into boats in the river. The vessel pays no charge for ware- 
housing the cargo, nor for despatch up-country. She is done with the goods as soon as they 
are over the ship's side, while at Diamond Harbour the intention seems to be to fix all liability 
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for the goods on the ship till they are placed in consignee's hands, which is a risk that ship- 
owners are not likely to accept. 

R a. p. 

The pilotage of a steamer drawing 24 feet is from sea to Calcutta . 658 
From sea to Diamond Harbour 372 

Difference . 186 

Pilotage of a sailing yessel in tow of a steamer drawing, say, 22 feet from sea 

to Calcutta 470 

From sea to Diamond Harbour 313 6 

Total . . 166 10 

Difference in towage . 300 

A sailing vessel of 1^000 to 1^600 tons would thus save about fi4>56-10 by not coming 
higher than Diamond Harbour. • 

Mr. Simmons, Secretary to Port Commissioners, says : — ^The following statement gives the 
charges for bringing such a vessel as that indicated from sea to Calcutta^ and discharging her 
at the jetties^ but exclusive of the amount paid to stevedores for breaking out and sling- 
ing cargo in the hold with which this office has no experience. The only distinction between 
such charges as below and above Diamond Harbour would be in pilotage, which would be 
25 per cent, less than that charged to Calcutta : — 

" City of Khios'^ 3,246 tons gross register^ draft 22 feet, inward. 

lirWABD. 

B 

Pilotage 470 

Lead money ..«...•. 16 

Port dues 398 

Hospital dues . . . . . . . . 133 

Harbour Master's fees 67 

Mooring hire 196 "^ For the whole time discharging and 

Jetty charges 386 j loading. 

24 feet. 

OUTWiiBD. 

Pilotage 614 

* Lead money .••.•••• 16 

Harbour Master's fees 67 

Mooring hire • - • • • • • « ••• ) n i. j. 

- , , P \8ee above aooqu^t. 

Jetty charges ........... ^ 

Lieutenant Stiff e, I.N., Port Officer, says : — The Commissioners for effecting improvements 
in the Port of Calcutta can ansgp^er this. I append a schedule of pilotage charges. 

Mr. Milner, Branch Pilot, says : — 

R a. p. 

Pilotage to above Diamond Harbour telegraph station 383 8 

Pilotage to Calcutta 610 

It would be necessary for a large steamer coming up on the flood to go above Diamond 
Harbour telegraph station to torn. 

Messrs. Duncan Brothers say .— 

To DUmond Harboar. To Town. 

Pilotage . . 8-12th 340 ]2-12th . . 610 

> Port and Hospital dues 600 .... 600 

{Discharging at moorings — 
14 days' hire at B9 per day 126 
Boat hire on 3,700 tons 8,700 
Cart and cooly hire on 3,700 tons at Bl-8 per ton 6,660 

f Discharging at jetty seven days— 

2 < B36 per day jetty hire plus mooring « 246 

C Cart and cooly hire on 3,700 tons at Bl-8 per ton , 6,660 

> A steamer of 8,000 tons gross would be, say, 2,000 tons net register ; port dues are levied on the net register toxmage 



124 



CONSTRUCTION OP DOCKS IN THE PORT OP CALCUTTA. 



Messrs, Apcar 8f Co, say : — The extra cost of bringing a steamer up to Calcutta instead 
of anchoring at Diamond Harbour would be — 

(1) Difference of pilotage, which information the Port Commissioners would give 

more exactly. 

(2) Extra cost of, say, 6 hours' coal, from S75 to HIOO. 

(3) The expenses of discharging the cargo in the river of Calcutta or the jetties 

would be the same to the steamer, as she would pay the stevedore a fixed rate 
per ton for discharging the cargo. We do not know what the difference 
would be to the consignees of the goods, whether they received their cargo 
from the steamer into boats, or if it were landed at the jetties. Boat hire at 
times varies very considerably, and would entirely affect the cost. 

TAe Committee of the Bengal Chamber of Commerce say : — The cost of putting out cargo 
is paid by the vessel and amounts to from 4 to 6 annas per ton. 



(13) Can you give the same charjres with the addition of towage for a sailing vessel 1,600 tons register, 

carrying 2,400 tons of cargo and drawing over 21 feet of water? 

Messrs. Gladstone ^ Wylie Sf Co. say : — No charges for warehousing and despatching are 
payable by the ship, whose responsibility ceases as soon as the goods are free from ship's 
tackles. 

Mr, Simmons, Secretary to I'orf Commissioners, says: — Ship Argonaut, 1,563 tons gross — 



Draft 21 feet inward. 



Pilotage 

Lead money 

Port dues . 

Hospital dues 

Harbour Master's fees 

Mooring hire 

Jetty charges 

Towage regulated by demand, 



• • • 

say two days at EoOO 



ft 
430 

16 
279 

93 

57 
1('5 



■I'D") 

offQ J Covers loading and discharging. 
1,(XI0 



Draft 21 feet outward. 

Pilotage 478 

Lead money . . • • . . . .16 

Harbour Master's fees ....... 57 

Towage, say 2 J days ....... I,2o0 

Lieutenant Stiffe, LN., Port Officer, says: — The towage up varies from R1,000 to 
fil,800 according to the demand for tugs at the Sandheads. 
Mr, Milner, Branch Pilot, says : — 

R a, p. 

Pilotage at 22 feet from sea to Calcutta, using steam from Saugor {^) • . 521 14 
Towage from Saugor ........... 900 C 

Total .J, 421 J 4 

Pilotage at 22 feet from sea to above Diamond Harbour telegraph station, using 

steam from Saugor 405 

Towage from Saugor to Diamond Harbour ....... 450 



Total 



855 



Messrs, Duncan Brothers say ;- 



To Diamond Harbour. 
/? a, p. 

288 8 ||ths 
700 



Pilotage, y^ths ..... 

Towage ...... 

Port and hospital dues ...... 

( Discharging at mooring, 14 days, at R7 per day 
1 < Boat hire on 2,400 tons ..... 

C Cart aud cooly hire ...... 

oC Jetty hire, eight days, at H35 plus mooring hire at B7 
V. Cart and cooly hire ...... 

Messrs. Apcar 8f Co, say : — The extra charge to a ship would be extra towage, say R600, 
and extra pilotage. 



To Town. 

R a. p. 

431 4 

500 

400 

98 

2,400 

3,600 

3:^6 

3.600 
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The Committee of the Bengal Chamber of Commerce %ay : — ^The charges on cargo will be 
much the same in case of sailing vessels as in that of steamers— saj fil-8 to fi2 per ton. 

(14) Can yoa t^ive Bimilar particulars with respect to loading such vessels and despatching them to sea P 

Messrs, Gladstone, Wylie 8f Co, say : — The ship has nothing to pay for the cargo going 
on boards and has no responsibility regarding the goods till they are received on board. 

Messrs. Jardine, Skinner Sf Co. say :— The steamer Adjutant, of 1,478 tons net register, 
entered at the Custom House on 30th January, and cleared on 4th February 1882. 



n 



Gross tonnage .... 2»275 

nward pilotage on 18 ft. 3 in. drafl .... 

Outward ditto 21 „ 

Port dues . . • . • 

Hospital dues . 

Mooring hire ....... 

Transporting inwards and outwards .... 

saved S83-11 inward ] Hauling into and from moorings .... 

Extra fees for night work ..... 

Diver's charge for clearing away hawser . • 
Jetty charges ....... 

Overtime fees ....... 

Crane hire ......,• 

\ Sun day charge for hill . . . • • , 24 12 



Had the steamer not come 
higher than Diamond 
Harhonr she would have / 
saved B83-11 inward 
and Bl 19-8-6 outward 
pilotage. 



R 


a. 


P 


335 


4 





478 


8 





277 


2 





92 


6 





84 








60 








32 








48 








60 








28) 








142 


4 





40 









ToTiL . . 1,934 4 



3/f. SimmonSj Secretary to Port Commissioners j says :^See answers to two foregoing 
queries. 

Lieutenant Stiffe, I.N.y Port Officer , says : — Towage down is at fi600 per diem; two days 
may be taken as an average passage out^ or three days if over 24 feet draft. 

Messrs. Duncan Brothers say : — ^The charges on out-going vessels would be on the same 
basis as the foregoing. 

Messrs, Apcar 8f Co. say : — Replies to Nos. 18 and 13 may apply to this. 

(15) Do you consider that there would he any gain in time or other advantages in working vessels lying in a dock 

and heyond the influence of the rise and fall of the tide P 

Messrs. Steel and Co. say .-—About two days,* provided the machinery could be examined 
in the shorter time.. 

Messrs. Mackinnon, Mackenzie 8f Co. say : — No. 

Messrs. Gladsiom, Wylie 8f Co. say : — There would be little more advantage in working 
in a dock than at the present jetties. The rise and fall of tide makes very little difference in 
loading or discharging ships, though sometimes at high water there is a little difficulty in high 
tides when the ship is nearly empty and lies hig^h above the jetty. But this difficulty would 
probably also arise as the ship was emptied lying in a dock. 

Messrs. Jardine, Skinner Sf Co. say:^Uo. 

Captain Fates, Harbour Master, says : — Have no personal experience in this matter, but 
assume there would be a gain in convenience, though not in time, in a dock ; the alterations of 
tide do not stop work or retard it, as far as I know, at the jetties. 

Lieutenant Stiffe, LN"., Port Officer, says : — I have not much actual experience, but I should 
say it could be done as fast at the jetties as in a dock. 

i/r. Milner, Branch Pilot, says : — ^Vessels would not lose time in consequence of cargo- 
boats being delayed by tide, &c. 

Mr. Grimley, Collector of Customs, says : — Tidal influence is not a matter of much import- 
ance, although a contrary tide will certainly retard the progress of goods water-borne to a vessel 
loading in the stream, and to some extent delay her working, while the long hours of ebb 
would every moment lengthen the hoist and drop for vessels discharging or loading at the jetty 
cranes, which would represent a loss of time. I cannot, however, understand how it is intended 
to secure the proposed dock from tidal influence, for if it is anticipated that the docks will be 
extensively used, the lock-gates would require to be frequently opened, as occasion required, to 
receive or discharge a vessel, and as a natural consequence water would find its level. 

> Verhally by Mr. Steel to Colonel Trevor. 
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Captain Wilkifison, Superintendent , P, Sf 0. Co., sat/s : — There would be no difference 
in time between working in a dock or at jetties. A steamer could discharge quicker in 
the stream than alongside a wharf, as she could then work both sides. 

Captain Thompson sayn: — A gain in time no doubt. 

Mr. Ball/, Braiich Pilot, sai/s : — I should say there would be considerable gain. 

Mf^ssrs. Duncan Broth era mij : — The rise and fall of the tide does not to any appre- 
ciable degree interfere with loading and discharge of vessels moored, or at the jetty in town. 

Alennrs. Apcar S^" Co, say : — If vessels are discharging into cargo-boats, none whatever, as 
the ship and cargo-boat would both rise and fall with the tide. If alongside the jetties, 
when the tide is low, there would be more hoist, when the tide is high there would be less hoist, 
so what would be lost at low tides would be gained at the high tide. 

Mr, Inglis says : — I do not think there would be any appreciable gain by working vessels 
in dock. 

Messrs. Gillandets, Arhuthnot Sf Co, say : — Vessels could be discharged and loaded more 
rapidly in docks provided with suitable warehouses, and there would be a saving of time and 
expense if ships bringing salt could discharge their cargoes directly into bonded golahs. 

The Committee of the Bengal Chamber of Commerce say : — Yes, great advantages, but not 
chiefly dependent ujx)n absence of rise and fall, though no doubt this will facilitate work. 
The benefits which a dock is calculated to bestow are principally (I) that goods can at once be 
landed without waiting for boats, &c., and by simple expedients, indcpendenlly of weather; 

(2) that dutiable goods, as salt, can be put straight into bonded warehouse and delivered thence ; 

(3) that produce can be stored prior to a vessel^s arrival ; (4) that stevedores' men, &c., can be 
kept under discipline, and the most work got out of them ; (5) that obvious arrangements can 
be made for working day and night; (6) the efficient protection to the revenue which well- 
organised " closed '^ docks afford, and the consequent relaxation of customs sujiervision of 
loading and discharging which becomes possible, whereby considerable delays and expenses 
may be avoided ; (7) generally that a ship on dock can be discharged and loaded as fast as the 
mechanical operations can be performed with the aid of powerful steam or hydraulic appliances- 

(16) Apart from the time occupied in discharging and re-loading a steamer, what is the average time required 

for overhauling the engines and machinery ? 

Messrs, HoarCy Miller 8f Co, say ;— A week to ten days suffices for a well found steamer. 
All that ought to require to be done ought to be practicable within a week. 

Messrs. MackinnoUy Mackenzie Sf Co, say .-—Ordinary overhaul week to ten days. 

Messrs. Henderson Sj* Co. say : — We think examination and i)etty repairs of machinery can 
always be done in less time than is occupied in unloading and loading. 

Messrs, Glads torie, IFylie Sf Co, say : — Except in cases of accident or breakdown of machi- 
nery, the overhaul can be regulated by the time the steamer is to be in port. Machinery in 
good working order does not require much overhaul here. 

Messrs, Jardtne, Skinner (§^ Co, say : — Engines and machinery can, as a rule, be overhauled 
in the time in which discharging and loading is going on. 

Captain Yates, Harbour Master, says : — Ordinary overhaul of engines is done in this port 
while loading and discharging are going on. 

Lieutena7it Stiffe, I.N,, Port Officer, says : — I do not think any steamer (except for acci- 
dents) is detained here on account of her machinery. Ordinary overhaul. 

Mr, Grimley, Collector of Cnstovis, says : — The time necessary to overhaul the engines and 
machinery of a steam vessel would depend in a great measure on the amount of examination 
and overhauling necessary ; a set of new engines, for instance, would need a great deal more 
of examination than engines that had worked for any time. I, however, fail to notice how 
the use of the proposed docks will affect this question. 

Captain Wilkinson^ Superintendent ^ P. 8f 0. Co,, says: — This would depend greatly on the 
state of the engines ; if a steamer left England in good order, and had no accident to her 
macliinery during the voyage, twelve days would be ample. 

Captain Thompson says : — This depends upon circumstances, but can generally be done dur- 
ing the time of discharging and loading. 

Messrs. Duncan Brothers say : — The overhauling of engines and machinery might be done 
on an average within ten days, and is generally completed before the steamer has finished re-load- 
ing, unless a very serious breakdown has occurred. 

Messrs, Apcar 8f Co. say : — ^The engines and machinery can be overhauled during the time 
occupied in discharging and loading cargo. It should not take more than a week opening out 
and shutting up all parts of the machinery. 

The Committee of the Bengal Chamber of Commerce say : — Six or seven days, if there 
has been nothing to call for actual repairs. 
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(17) What IB the greatest nmiiher (1) of sailing vessels of 1,000 tons, and (2) of steamen of 2,000 tons you have 

known to arrive in the port in one tide P 

Messrs. Henderiton Sf Co. say : — ^We cannot say, but the Port authorities will be able to give 
the information. 

Messrs. Gladstone y Wylie 8f Co. say: — More than 12 ships and steamers have come 
Into port in one tide, and many of them of greater tonnage than 1,000 and 2,000 tons for ships 
and the steamers respectively. 

Messrs. Jardine, Skiimer Sf Co. say : — We do not find that any daily register is kept, but our 
enquiries lead us to think that, if we except the Madras famine time, four ships and five 
steamers will be found to be about the greatest number that has arrived in the port in 
one tide. 

Captain Yates, Harbour Master, says: — Fourteen vessels of sorts in one tide the same 
tide. Eight sailing vessels, the smallest being 1,162 tons, the largest 2,490, in one tide. 
Nine steam vessels, seven of which averaged 2,143 tons in one tide; over twenty vessels have 
moved in the port in one day frequently. 

Lieutenant Stiffe, I.N., Port Officer, says : — ^Eleven according to my private journal. 

Captain Thompson says .—Over ten together, ships and steamer. 

Mr. Daly, Branch Pilot, says : — Some five or six of each. 

Messrs. Duncan Brothers say : — May be ascertained from Port Commissioners' records. 

Messrs. Apcar 8f Co. say .—We have frequently known four and five of each. 

(18) In yonr opinion, would importers he equally willing to receive their goods at a conveniently situated rail- 
way station in Calcutta, as at the jetties, or from alongside ships at moorings P 

Messrs. Hoare, Miller 8f Co, say : —Yes, but obviously only provided the arrangement of 
the new railway station afforded greater facilities for taking delivery than those now afforded 
at the jetties, and under existing conditions under which the piece-goods trade is carried on, 
we do not see how this could be. 

Our object of all designs ought to be to diminish the cartage expenses. To meet this, the 
station from which the import cargo is to be taken by its consignees should be in the heart of 
the town, and sufficient space can, we imagine, hardly be found. Consignees would require 
48 hours as a minimum time within which to remove their goods. In our opinion 48 hours 
would be found insufficient, and if enforced would entail more expense and disturbance than is 
felt at present. 

Messrs. Maciinnon, Mackenzie 8^ Co. say : — We should say no. 

Messrs, Henderson Si* Co. say : — Yes, provided the ship's responsibility continues till so 
delivered. 

Messrs. Gladstone, Wylie 8f Co. say .—Importers would not much mind whether they got 
their goods at a railway station or at the jetties, so long as there was no delay in delivering them, 
and they had no extra expense to pay. 

Messrs. Balli Brothers say : — Importers would prefer the Calcutta jetties. In the case 
of piece-goods the packages would be subjected to much rough handliDg in the transit by 
railway and from railway station to the Calcutta godowns. Besides ship's chafages in pack- 
ages cannot be settled unless the goods are brought on the wharf or in the Calcutta godown 
and inspected by the captains of the vessels concerned. 

Messrs. Prankissen Law 8f Co. say : — We would decidedly object to our baled and cased 
goods, and other kinds liable to be broken or injured by being much moved about, being landed 
at Diamond Harbour and subjected to additional handling, rolling and knocking about, and 
as far as we are aware of the feelings of the importers generally, they are also likely to be 
opposed to the change. 

Messrs. Jardine, Skinner 8f Co. say : — Yes, provided arrangements can be made for settle- 
ment of claim for charge or other damage which the goods may show. 

Lieutenant Stiffe, L N., Port Officer, says : — I should say yes, but it is hardly likely the 
ship would deliver anywhere except over the side. 

Mr. Grimley, Collector of Customs, says : — If the proposed junction station for the railways 
on either bank of the river is situated at a convenient distance from the mercantile part of the 
city, I see no reason why importers should not be willing to receive their ofoods there in pre- 
ference to the risk and trouble necessarily involved in taking delivery over the gangway, or at 
the jetty sheds, and submitting to the fluctuating and sometimes extortionate charges for boat 
hire and demurrage. 

Captain Thompson says : — More convenient, I think, to receive goods from the railway 

station. 

Messrs. Duncan Brothers say ;— Yes. 
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Messrs. Apcar 8f Co. say : — The largest importers should express their opiDion on this 
question. 

Mr. Inglis says : — Yes, provided the charges for delivery were no greater than at present. 

Messrs. GillanderSy Arhuihnol Sf- Co, say : — The success of the proposed scheme must, it 
appears, in a great measure depend upon the views of importers and exporters in the points 
here raised, and in tlie absence of furtlier information we have some difficulty in answering the 
questions. It appears to us, however, that serious objections might be raised by both importers 
and exporters to taking and giving delivery of goods at a distance of about 40 miles from 
Calcutta, as all claims and disputes must necessarily be settled under the immediate notice of 
those interested. It is to be presumed that the Railway Company will undertake no respon- 
sibility in respect of goods carried, and in this case owners of vessels are likely to insist upon 
all claims and disputes with reference to imported cargo being finally decided on the wharf 
where the goods are landed direct from the ship, whilst on the other hand importers wdll only 
consent to such claims being settled in Calcutta where actual delivery will be taken. Similar 
difficulties might arise with reference to export cargo. Moreover, irrespective of the well- 
known objection to ^' breaking bulk " of tener than can be avoided, many descriptions of goods 
could not either be imported or exported from Diamond Harbour without additional charges for 
carriage being incurred unnecessarily, such as goods of great buik and weight intended for the 
Calcutta market, and bales of jute and jute fabrics which are almost always necessarily shipped 
in boats. Generally speaking, we think that the long distance between the proposed docks at 
Diamond Harbour and Calcutta, which we presume it is believed will continue to be the 
mercantile centre of Bengal, might lead to such inconvenience that importers and exporters 
might not be as willing to receive and ship their goods at railway station referred to as along- 
side ships. 

IVie Committee of the Bengal Chamber of Commerce say : — As regards goods not liable to 
breakage or damage by handling, probably yes, if the situation of the station were really con- 
venient not only to merchants^ ofiSces, but also in respect of loading at pleasure either into 
carts or boats ; and if also the arrangements within the station itself, and its regulations, were 
convenient in respect of allowing ample room and necessary time for examination. 

As regards fragile goods, certainly not. 

(19) And would exporters be content to ship their goods at such a railway stution, paying the same oatward 
freight as if the goods were shipped over the jetties or overside ships at moorings? 

Messrs, Roare, Miller Sf Co. say : — The proposition involves so great a change in the sys- 
tem of shipping that we should have no confidence in a direct reply. Personal inspection of 
caro*o on the part of the shippers at time of preparation of packing and of shipping is, or at all 
events has been, considered essential. The furtlier the arrangements of the })ort go towards 
facilitating this personal supervision, and towards cheapening its cost, the better for the shippers, 
and the larger will be the trade of the port. It is exactly in this respect that w^e think the 
present arrangements of the port are very deficient. It costs one anna per maund to bring 
wheat or seeds from Howrah to Calcutta, i.e., something from 2 per cent, to 4 per cent, in the 
value of the article for carrying it about one mile. Nevertheless a great deal of the wheat and 
seeds must be brought over here. Sometimes no doubt wheat, &c., &c„ is carried by the 
railway, ready for and intended for direct despatch, but it is a fallacy to suppose all the wheat, 
&c. &c., that comes down goes off at once. Calcutta is, as a rule, the cheapest market for the 
shipper to buy in, for the simple reason that Calcutta serves as a centre for a hundred smaller 
contributin*' markets. Therefore it seems to us that the proposition, if carried out, involves a 
total change of system. The Calcutta operator must have establishments all over the country 
and at Diamond Harbour, and the opportunity for a saving in expense is difficult to foresee. 

Messrs. Henderson ^^ Co. say : — We think so, provided it could be arranged in Europe that 
delivery to a railway in Calcutta was considered shipment. There would be difficulty in this, 
but probably it is not insurmountable. 

Messrs, Gladstone, Wylie 8f Co. say : — The same answer applies to exporters, but the ship 
or steamer would probably object to bear the extra expense, as there would probably also 
be claims to settle for any damage sustained by goods in transit which the vessel would be 
expected to pay. There would be innumerable disputes as to liability for daraagp, i,e,y whether 
the ship or railway had caused it. 

Messrs. Ralli Brothers say : — At the same rate of freight, shipj)prs would still prefer the 
Calcutta jetties or overside ships at moorings. 

Messrs, Fra?ikissen Law ^ Co. say : — We think, for the above reason, exporters may be 
deterred from shipping their goods by railway to Diamond Harbour, unless there was some 
decided advantage in doing so. 
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Messrs. Jardine, Skinner Sf Co, say: — Yes^ if railway will grant clean receipts and tbe 
ships will grant clean bills-of -lading on these, the ships ag^reeing to accept the railway station 
measurement. Unless the ships work with the Railway Company in this way, exporters will 
not be content. 

Lieutenant Sllffe, l.N.yPori Officer ^ says : — Same applies. 

Mr. Grimley^ Collector of Customs, says : — The above remarks will apply equally to export- 
ers shipping goods in boats or from the jetties. 

As regards the question of a reduction in the rate of freight, I see no reason for any such 
eoncession if the vessel bears the expense of transit of the goods from the junction station into 
her hold, and vice ven^d. This is, however, a matter which is sure to adjust itself in practice \ 
it is therefore needless to dwell on it. 

Captain Thompson says : — 1 should think so. 

Messrs, Duncan Brothers say : — No, unless the Railway oflScials granted a receipt suflS- 
ciently binding, or equally so to a maters receipt, on which a master would sign bills-of- 
lading. 

Mr, Inplis says : — Ditto ditto (see answer 18). 

Messrs. Apcar Sf Co, say : — Same as answer to No. 18, 

While on this point, we would add that, if the railway expenees of conveying goods from 
Diamond Harbour to Calcutta and from Calcutta to Diamond Harbour have to be borne by 
the ships, they would add such expenses to the rate of freight, unless it is clearly proved 
that they save such extra expenses by not proceeding up to Calcutta. In the case of a steamer 
carrying, say, 8,000 tons, this extra expense would amount to R6,00l), i,e,y one rupee per ton 
on her inward cargo and the same on her outward cargo. 

The Committee of the^ Bengal Ch'imder of Commerce say .—Yes, if they obtained clear 
'' mate's receipts'' at such railway station ; but the condition is one difficult to compare, as the 
ship would certainly not accept any responsibility until the goods actually arrived alongside. . 

N.B. — ^These last two questions suppose that the railway expenses of conveying goods 
from Diamond Harbour to Calcutta and from Calcutta to Diamond Harbour would be borne 
by the ships. 

The Committee of the Bengal Chamber of Commerce say ;^This supposition would not be 

realised in the form stated, because the actual payment of 
puragrap 8 an railway freight by the ship would imply her acceptance of 

the risk of land carriage. It is of course conceivable that the merchant would obtain from the 
vessel a concession in sea freight equivalent to the railway charge, but that would only happen 
if the supply of tonnage at Diamond Harbour exceeded the demand for f leight from Diamond 
Harbour ; and this attain could not happen otherwise than exceptionally; unless, as before 
stated, the vessel's gain by using the docks exceeded the dock charges by the amount of 
railway freight. 

(20) Would the rates of inaar'iDee on the halls of vessels terminating their voyages at Diamond Harbour be 

lower than on the same vessels terminating their voyages at Galcatta ? 

Messrs, Hoare^ Miller 8f Co, say : — We think not ; one risk would probably be put against 
another. 

Messrs, Mackinnon, Makenzie & Co, say : — Inappreciably lower, we think. 

Messrs. Henderson ^ Co. say : — We think not. 

Messrs. Gladstone, Wylie 8f Co, satf : — ^The Insurance Companies in England would have 
to decide this ; but we think the difference, if any, would be very small. 

Messrs. Ralli Brothers say .—No appreciable, if any, difference would be made. 

Messrs, Jardine, Skinner 8f Co, say : — We do not think so, as statistics, we believe, will 
show that more vessels have been wrecked below than above Diamond Harbour in the last 
20 years. We except the cyclones, which have occurred in that time, as wrecks caused by 
them are not due to navigation. 

Lieutenant Sliffe, LN,, Port Officer, says :^This would be a question for the Insurance 
Companies. I cannot say how much, but I think not very much. In fact I am doubtful 
wheUier any extra insurance is now paid for the Hooghly beyond ordinary sea risks. 

Mr, Milnery Branch Pilot, Sfiys : — I am not competent to answer this question, but pre- 
sume the rates would be slightly lower. It is, I should say, an advantage to insurers that 
there is a dangerous river like the Hooghly, for the gains on risks are probably beyond all 
proportion to the losses. 

Mr, Grimleg, Collector of Customs, says : — Considering the reduction of risk by curtailment 
of distance and the avoidance thereby of several dangers, a reduction in the rate of insurance 
may fairly be expected* I do not, however, anticipate that the percbntage of such reduction 

R 
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will be much of a factor either in favour of or against the termination of voyages at Diamond 
Harbour. This is, however, a matter w^hich is sure to adjust itself by competition. 

Captain WilkinsoJiy Sup erinteyi dent y P, Sf 0. Co., says : — Would not be considered by most 
insurance offices. 

Messrs, Diuican Brothers say : — No. 

Messrs, Apcar Sf Co. say : — No. 

Mr, Tnglis says : — The difference, if any, would be very trifling. 

Messrs. GWaiiders, Arhuthnot t^* Co. say : — We do not think that there would be any 
material difference in the rates of insurance, as those now current have been already reduced 
by competition to a minimum, though in the case of vessels terminating their voyage at Diamond 
Harbour the risk would be lessened. 

T/ie Committee of the Bengal Chamber of Commerce say .-^Probably not. 

(21) Would the rate of insurance on floods discharged at Diamond Harbour and goods shipped there be lower 
than insuraiice on the same goods brought to Calcutta direct or shipped from Calcutta direct.^ Supposing 
the rate of insurance to be less, what would be the proportionate reduction ? 

Messrs. Hoare, Miller Sf Co. say :— As above. 

Messrs. Mackinnon, Muckenzie ^* Co. say : — Fancy not. 

Messrs. Gladstone, JFylie ^^ Co^ say : — No, as the goods would doubtless be insured till 
arrival in Calcutta, no reduction would likely be made either way. 

Messrs. Ralli Brothers say : — No difference in insurance is likely to be made. 

Messrs. Jardine, Skinner ^^ Co. say : — We do not think insurance would be lower. 

Lieiitenant Stiff'e, I.N., Port Officer, says: — Same reply (see answer 20). 

Captain Wilkt7ison, Superintendent, P. l^ 0. Co., says: — See No. 20. 

Mr. Daly, Branch Pilot, says: — I do not know. 

Messrs. Duncan Brothers say : — No. 

Messrs. Apcar .§• Co. say : — No, we think it is likely to be more, as the insurance offices 
have the extra risk of carriage by rail to Diamond Harbour, stowage, and shipment there. 

Mr. Inglis says : — I doubt if the rate would be at all less. 

The Committee of the Bengal Chamber of Commerce say .-—Probably not. 

(22) What would be, as nearly as you can give it, the average saving in time on each passage, up and down, to 
a steamer (1), and to a sailing vessel (2), which terminated her voyage at Diamond Harbour? 

Messrs. Steel Sf Co. say : — Steamer one day, sometimes two ; sailing vessel more frequent- 
ly two than steamer. * 

Messrs, Hoare, Miller ^* Co. say : — One day up and half a day down for a steamer. 

Messrs. Henderson ^^ Co. say : — A few hours, and of no practical value. 

Messrs. Gladstone, Wylie ^ Co. say : — Coming up steamers would save three or four hours ; 
<2^oing down about the same time : sailing ships the same as steamers coming up, but some- 
times they might save a day in the downward towage. In other respects there would be little 
saving in time, as reaching Diamond Harbour about 2 o'clock and Calcutta at 6, they would 
probably *not in either case get ready to discharge till the following morning. 

Messrs. Jardlne, Skinner Sf Co. say : — About half a day inward and one day outward. 
More in March, April, May, and June, when there is not so much water over the James and 
Mary shoal. 

Captain Yates, harbour Master, says :-^ 



(1) Four hours "1 

(2) Five hours J ^P' 



(1) Frequently one day I 

(2) Ditto ditto 1^^^"- 



Lieutenant Stiffe, I.N,, Port Officer, says : — Four hours up, one day down, for large vessels : 
if not, then 6 hours. 

A vessel leaves Saugor on the flood and reaches town nearly invariably in one tide or 
eio-ht to ten hours. I assume towage in the case of a sailing vessel. 

Going down a vessel would probably get out from Diamond Harbour in one day instead 
of two, as at present. 

The great value would be this, that a vessel going dow^n would not, as now, have to 
anchor at a place like Fisherman^s Point, wdiich, in the freshets, is highly undesirable. 

3Ir. Elson, blaster Pilot, says: — Ships and steamers would always save half a day, and 
often a whole day, by terminating the voyage at Diamond Harbour. 

Mr, Milne r, Branch Pilot, says : — This question cannot be satisfactorily answered without 
first knowing at what time of tide a vessel will be able to leave the docks. 1 have stated 
t'lsewhcre that, if a deep steamer does not leave the docks till high water, that a similar 
steamer leaving Calcutta the same day w^ould overhaul her. 

* Verbally by Mr. Steel to Colonel Trevor. 



CONSTKXJCTION OE 1>OOKS IN THE PORT OF CALCUTTA. 131 



Mr. Grimleifi Collector of Customs^ saj/s : — The saving of time to a vessel terminating her 
voyage at Diamond Harbour would^ in the case of a steamer^ ordinarily be about 8^ hours^ and 
in the ease of a saih'og vessel about 5 hours. But it may happen that a vessel of deep draft 
becomes neaped^ and has In consequence to remain at anchor for some four or five days. 

Captain Wilkin Motiy Superintendenty P. Sf 0. Co,, says: — See No. 1. 

Captain Thompson says .-—Sailing vessels one day^ steamers half a day. 

Mr. Dalify Branch Pilot says : — Ships would invariably save one or two days and steamers 
one at least. 

Messrs. Duncan Brothers say : — (1) Steamer one day up and down ; (2) sailing two days 
up and down. 

Messrs. Apcar 8f Co. say: — 

(1) A steamer sometimes 4 or 5 hours^ at other times a day^ according to tides. 

(2) A sailing vessel one day. 

Mr. Inglis says :-— In the case of a steamer and a sailing ship being towed by steam the 
saving would be much the same^ four to five hours^ in the upward run^ and half a day to a 
whole day down. 

Messrs. Oillanders, Arbuthnot 8f Co, say: — Probably from half to one day both up and 
down. 

The Cotnmittee of the Bengal Chamber of Commerce say : — Roughly, the saving to a 
sfceamer might average half a day to one day, and to a sailing vessel one and a half to two 
days. 

(23) What would be the value of this saving of time to a steamer carrying 3,700 tons of cargo, and to a sail- 
ing ship carrying 2,400 tons of cargo P 

Messrs. Steel 8f Co. say ;-^£50 per day steamer. * 

Messrs. Hoare, Miller 8f Co. say : — A saving of a day is worth about £60 or 70 to a 
steamer of 8,700 tons burden. 

Messrs. Gladstone, Wylie 8f Co, say ;— None at all, as, if need be, the steamer can commence 
her discharge immediately she gets alongside a jetty four hours after passing Diamond 
Harbour, while she would only be able to get into dock at certain times o£ tides, and might be 
discharging in Calcutta before she would be docked at Diamond Harbour. 

Mr. Grimley, Collector of Customs, says : — The value of the saving in time to a steam 
vessel terminating her voyage at Diamond Harbour would be represented by the cost of coal 
consumed in steaming the extra distance, the salary of the commander, the wages of the crew, 
the disbursements for stores, the loss of interest on the capital laid out on the vessel, and the 
possibility of a profitable charter falling through by delay in arrival in consequence of the 
dangerous navigation. 

Captain Wilkinson, Superintendent, P. 8f 0. Co., says : — In a passenger steamer the day^s 
victualling would be saved. 

Captain Thompson says : — Steam-hire alone to a sailing vessel, 11600. 

Mr. Daly, Branch Pilot, says : — -To the steamer a day's expenses in wages and coal, and 
to the sailing ship wages and five to six hundred rupees per diem for steam-hire. 

Messrs. Duncan Brothers say : — £30 per day for steamer. £80 per two days for sailing 
ship. These represent the owner's cost. 

Messrs. Apcar Sp Co. say : — Not much. 

Messrs. Gillanders, Arbuthnot 8f Co. say : — A sailing vessel's ordinary expenses are 
usually calculated at four pence and a steamer's at eight pence both per ton registered per day. 

The Committee of the Bengal Chamber of Commerce say .-—The value of this time to such a 
steamer may be set down at fi500, and to such a sailing vessel fi350. 

(24) What would be the saving of coal to a steamer of the same size P 

Messrs. Steel 8f Co. say .—£20.* 

Messrs. Hoare, Miller 8f Co. say: — From 80 to 40 tons. 

Messrs. Gladstone, Wylie 8f Co. say : — Not more than 10 tons on the double journey, up 
and down. 

Messrs. Jardine, Skinner 8f Co say : — ^About 1 6 to 20 tons. 

Lieutenant Stiffe, I,N., Port Officer, says : — Not more than 8 or 10 tons up and 20 tons 
down at the outside. 

Mr. Grimley, Collector of Customs, says : — The saving of coal will depend on the horse- 
power of the engines and the construction of the boilers. The Pekin, a P. and O. vessel 3 900 

> Verbally by Mr. Steel to Colonel Treror. 
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tons and 600 horse-power, barns about 85 tons per diem at 11 knots an honr, and from 46 to 
50 tons at 13 knots. The Indnt, 8,462 tons and 600 horse-power, bums 10 or 14 tons less. 
Very few of the canal steamers burn more than 20 tons at 9 knot speed. 

Captain WilkiMon, Superintendent, P. ^ 0. Co., tag* .—About 60 tons to a 4,000.ton 

Mr. Daly, Branch Pilot, says .—The quantity she would consume per diem. 
' Messrs. Duncan Brothers say : — 20 tons up and down. 

Messrs. Apcar Sf Co. say .—Value of 5 hours' coal, say S/S to ftlOO. 

Messrs. Gillanders, Arbuthnot Sf Co. say .—Probably ten tons on an average both up and 

down ; 20 tons in all. 

The Committee of the Bengal Chamber of Commerce say .—Probably 1 5 to 20 tons. 

(25) What would be the saving of towage to a ship of the eame size P 

Messrs. Steel Sf Co. say .—£80. » 

Messrs. Henderson 8f Co. say .-—Probably S200. 

Messrs. Gladstone, Wylie §• Co. say .--Probably no saving in the upward towage except in 
case of light draft ships arriving in the south-west monsoon and sailing up. But they can 
also sail up to Calcutta. A day's steam, or K60U, might sometimes be saved on the downward 

towage. 

Messrs. Jardine, Skinner 8f Op. say .— S600 per day. 

Captain Yates, Harbour Master, says: -Outward probably a day's hire; inward woold 
depend on rules that might obtain under the altered conditions. 

Lieutenant Stiffe, I.N., Port Officer, says .—One day's hire going out. Coming up, I be- 
lieve, very little, as the tugs want a lump sum from sea to Calcutta, whidi cover their expense 
going down, seeking and detention. 

Mr. Elson, Master Pilot, «ay*;— The same reply as to 22 above. 

Mr. Grimley, Collector of Customs, says .—The saving in towage charge to a ship of the 
given burthen would ordinarily represent two days' steam, which for a first-class tug would 
not be below fi600 per day. 

Captain Thompson says : — S600. 

Mr. Daly, Branch Pilot, says .—Five to six hundred rupees per diem. 

Messrs. Duncan Brothers say.-^k. day's towage, S600 per day, upward; same down- 
ward* 

Messrs. Apcar ^ Co. say .—Proceeding up, say H500 to fi600. Proceeding down, say SSOO 

to B600. . 

Messrs. Gillanders, Arbuthnot ^ Co. say .—We should estimate the saving both up and 

down the river at fi 1,000 on an average. 

The Committee of the Bengal Chamber of Commerce say : — ^Very considerable, as the ship 
would often sail up to Diamond Harbour ; say on an average Hl,600. 

(26) What would be the saving of pilotage to a steamer paying on 22 feet inwards and 24 feet outwards P 

Messrs. Steel 8f Co. say .—.£35. ^ 

Messrs. Henderson ^ Co. say .—Nothing we think, unless the pay of pilots be reduced^ 

which we think undesirable. 

Messrs. Gladstone, Wylie 8f Co. say :— 

R a. p. 

Saving 11^12 Oinwards. 

163 12 outwards. 



n 



Messrs. Jardine, Skinner Sf Co. say :— 

a a. p. 

Inwards ....•••••••• H* " ^ 

Outwards 163 6 5 

Captain Yates, Harbour Master, says .—Three- twelfths each way— 

a a. p. 

Inwards ^^1 12 

Outwards 163 12 

> Verbally hy Mr. Steel to Colonel Trevor. 
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Lieutenant Stiffe, LN., Port Officer, says : — 

' See Pilotage table. 
Total 680 inwards 
less i— 170 



3)510 whole way for steamer 22 feet. 

170-0 saving 

819 
Dedaot i— 205 

3)614 

204i-ll saving outwards. 

Mr. Mson, Master Pilot, says ;— E157 and S205, total ^362. 

Mr* Milner, Branch Pilot, says : — 

B R a. p. 

Inwards to Calcutta 470 

Ditto Diamond Harbour 362 

Gain . 118 

Outwards from Calcutta ' . '608 

Ditto Diamond Harbour 460 

Gain . 148 

Total . 266 

Mr. Grimley, Collector of Customs, says : — ^The saving in pilotage charge would be four- 
twelfths of the ordinary charge for handling a vessel of such draft. 

Mr. Daly, Brand Pilot, says : — ^At the present rate one-quarter each way. 

Messrs. Duncan Brothers say : — fi435. 

Messrs. OiUanders, Arbuthnot ^ Co. say : — Under the Port Commissioners' scale now in 
force^ the saving of pilotage to a steamer would be B156-12 inwards and B204-12 outwards. 

The Committee of the Bengal Chamber of Commerce say : — 

B 

Inwards, tbe Committee believe 156 

Outwards 256 

Total saved . 411 

(27) What would be the saving of pilotage to sailing ships paying on 22 feet onfiwards and inwards f 

Messrs. Steel ^ Co. say :— £80. * 

Messrs. Henderson 8f Co. say : — ^As above (see answer 26). 

Messrs* Gladstone, Wylie 8f Co. say : — 

H a. 

Saving 117 12 inwards. 

99 • • • • 129 12 outwards. 

Messrs. Jardine, Skinner ^ Co. say:'^ 

R a. p. 

Inwards 166 11 6 less }£ for steamers. 

Outwards . 172 10 6 „ „ 

Captain Yates, Harbour Master, says /—Three-twelfths each way— 

R a. p. 
Inwards 117 12 

Outwards, vessel in tow • . • 129 12 

Lieutenant Stiffe, LN., Port Officer 9 says : — 

3)680 

226-11 saving inward. 
3)691 



• 



230 M outward. 

> Verbally by Mr. Steel to Colonel Trevor. 
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31r. Elson, Master Pilot ^ sai/s : — Sailin^^ ships of this draught must take steam, so their 
pilota^p is the same as in steamers — ft 157 and K173, total ii;3o(). 
Mr, Mduery Branch Pilot, sags : — 



Pilotage from sea to Calcutta, steam from Saufjor 

Ditto sea to Diauioiid Harbour, steam from Saugur 



i? a. p. 

521 

4<)5 



Gain 



Pilotage from Calcutta to sea, steam the whole way . 
Ditto Diamond Harbour, steam to sea 



Gain 



lit) 








518 








340 








172 









Pilotage outwards from Diamond Harbour is only charrred on /^^^^^ ^^ ^^^ vessel would not 
probably go above Diamond Harbour tth^graph station outward-bound. 

Mr. Dal//y Branch Pilot, says : — If towed by a tug the same as a steamer. 

Messrs. Duncan Brothers say : — R'iJiO. 

Messrs, Gillanders, Arbnthaot ^' Co, say : — And in the case of sailing vessels towed by 
steam tugs, ftl56-lii and R172-8 respectively. 

The Committee of the Bengal Chamber of Commerce say : — Assuming the vessel takes steam 
in all cases, the saving — 



Inwards would be 
Outwards 



156 
216 



Total saved 



372 



(28) What would be the saving of mooring hire to a steamer and to a sailing ship of the given size ? 

Messrs. Stetl §' Co. say ;— £15 to £-20 ; £20 to £25. ^ 

Messrs. Henderson Sf Co. say : — Little or nothing we think. 

Messrs. Gladstone, Wylie ^' Co. say : — The mooring hire here is K5 per day for a ship 
of 1,000 tons, and RO per day for a steamer of 2,000 tons, but we cannot say what saving 
there would be by lying at Diamond Harbour, as we do not know what charges are proposed 
to be levied there. We presume with such an expenditure moorings will not be free. 

Messrs. Jardine, Skiniter 8f Co, say : — 
Steamer of 3,000 tons, R15 per day. 
Sailing ship of 1,600 tons, S7 per day. 

Captain Yates, Harbour Master, says : — Daily mooring hire — 



Tons 2,000 
1.000 



tf 



R 

9 
5 



Lieritenant Stiffe, I,N,, Port Officer, says : — The rates are per diem, and can be best given 
by the Port Commissioners. 

Mr. Qrimley, Collector of Customs, says : — According to port rules a steamer of over 
3,000 tons would be required to pay R15, and a sailing ship of 2,500 tons Rll per day 
for hire of moorings. 

Mr. Daly, Branch Pilot, says : — This would entirely depend on what the charges for the 
proposed docks would be for berthing a ship. 

Messrs. Dunca7i Brothers say : — R9, being one day's mooring hire for steam ship ; H16, 
being two days' mooring hire for ship. 

Messrs. Gillanders, Arbuthnot Sj" Co. say : — For a steamer of about 3,600 tons gross 
remaining in port on an average 14 days, mooring hire at R15 ppr day would amount to 
R210, and in the case of a sailing vessel of about 1,660 tons remaining, say 45 days, at R7 
per day, the mooring hire would be R315. 

The Committee of the Bengal Chamber of Commerce say : — Mooring hire is a daily charge, 
and the economy would dopend upon the number of days which would be saved by using the 
dock. As a rough estimate, if a steamer gained two days by the dock, she would save fi30, 
and if a sailing ship gained a month (which question 30 implies) she would save R^IO. 



' Verbally by Mr. Steel to Colonel Trevor. 
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(29) Uow much could a steamer of the given size afford to pay for the expense of docking and remaining in 

dock nine days in exchange for the saving of time, coal, pilotage, mooring hire, and insurance P 

Messrs, Steel 8j' Co, say : — £150.* 

Messrs. Gladstone, Wylie 8f Co, say : — Very little. The ■saving would, in our opinion, be 
by coming on to Calcutta. • 

Lieutenant Stiff e, I,N,, Port Officer, says: — This depends how long she stays at moor- 
ings. She would be longer than nine days at moorings probably. The items coal and pilotage 
are given already. 

Mr. Grimley, Collector of Customs, says : — It would not be possible in every instance 
for a steam vessel to discharge and load cargo within nine days, unless her freight was pre- 
engaged, and her export cargo at hand, so that loading and unloading could go on simul- 
taneously ; otherwise her loading time would be reduced to only four or five days ; and it would 
be difficult to effect a charter for a vessel vrith so few running days to load in, as the demur- 
rage would be heavy if she remained in dock beyond the prescribed period, and to get out of 
dock and load in the stream would be equally, if not more, expensive. 

Messrs. Dufican Brothers say : — H50 per diem. 

Messrs. Apcar Sf Co, say : — We would prefer to have the steamer at Calcutta ; the saving 
of time by easy and immediate communication, and numerous other slight advantages, we 
think, woiJd more than compensate for any saving in cost by stopping at Diamond Harbour. 

Messrs. Gillanders, ArbutAnot ^ Co. say : — Coal, pilotage, mooring hire, and insurance 
(if any) would amount to about H800. We should roughly estimate the saving time at 
R500 per day, or for five days R2,500, making R3,300 in all. 

The Committee of the Bengal Chamber of Commerce say : — If she were loaded within nine 
days she would gain about R2,800, as compared against going to Calcutta and loading in 
eleven days. How much she would choose to pay for this benefit is another question. Much 
would obviously depend on the ruling of freights. 

(30) How much could a sailing ship of the given size afPord to pay for the expense of docking and remaining; 

in dock fourteen days in exchange for the advantages gained hy the saving in time, pilotage, towage, 
mooring hire, and insurance H 

Messrs. Steel 8f Go, says ; — £165.^ 

Messrs. Gladstone, Wylie 8f Co. say : — We are doubtful if there would be much saving, 
if any, to a sailing ship, except perhaps at times when they might save a^day^s steam hire. 

Lieutenant St'iffe, I,N,, Port Officer, says : — The same remarks apply. 

Mr. Grimley, Collector of Customs, says : — Afi regards a sailing vessel the case would be 
somewhat different ; her expenses to and from Calcutta for steam alone would be heavy, and 
although her freight would be engaged at a lower Ate than a steamer, her disbursements 
altogether would not be near so heavy when lying at Diamond Harbour as those of a steam 
vessel, and she would also have a longer time to discharge and load. 

Messrs, Duncan Brothers say : — S30 per diem. 

Messrs. Gillanders, Arbuthnot 8f Co. say : — Filotage, towage, mooring hire and insurance 
(if any) would be about Rl,550, and adding 31 days for saving of time at R:i50 per day, 
or R7,750, the total amount would be R9,300. This estimate, however, is based on the 
assumption, indicated by you, that a sailing vessel could be discharged and loaded in 14 days ; 
but this, in our opinion, could very seldom be accomplished. 

The Committee of the Bengal Chamber of Commerce say : — ^This question is a difficult one 
to answer usefully. Taken with those preceding, it implies that the vessel would save 31 to 
3-2 days by using the dock, and it could no doubt from this basis be shown that her owners 
would be gainers by some R7,000 up to even R9,000, according to the general ruling of 
freights. It must not, however, be forgotten that owners of sailing ships have been knovni 
to keep them here, deteriorating in our climate, for upwards of 12 months at a certain loss of 
at least H-35,000, and that merely from unwillingm ss to face a decline in freights equivalent 
to, say, Hi 5,000. 

(31) Supposing thnt a steamer were charged a sum of £120 for docking and dook hire in your opinion, would 

the owners of such a steamer prefer to dock at Diamond Harhour rather than proceed to Calcutta? 

Messrs, Hoare, Miller Sf Co, say: — It would seem to be cheaper to a steamer to pay £120 
for accommodation at Diamond Harbour than to expend time and coal in coming up to 
Calcutta, where the port dues are heavy; but everything would dejJend on the loading facilities 
at Diamond Harbour. 

Messrs. Henderson 8f Co, say :-^-'YeTj doubtful. 

' Verbally by Mr. Steel to Colonel Trevor. 
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Messrs, Gladstone^ Wylie Sf Co, say : — We believe that the owners would prefer coming 
on to Calcutta rather than have to discharge at Diamond Harbour and be charged with the 
risk and expense of forwarding cargo to its destination by rail as well as bringing the cargo 
down to Diamond Harbour, and perhaps sometimes have it shut out when it would be at the 
risk of the ship. 

fiieutenant Stiffe^ LN,, Port Officer, says: — Yes, if the same facilities were available for 
loading and discharging cargo, and the cargo was obtainable. 

It would also dej^end upon whether jetty charges on all the goods landed were to be paid, 
and how heavy they were. 

Mr, Milnery Branch Pilot, says : — I think that the owner would send his ship to Calcutta 
because, besides this charge, he would have to pay ill per ton for every ton of cargo he put 
out and took in for railway conveyance to and from Calcutta. 

Mr, Grimlfiy, Collector of Customs, says : — As a vessel, I understand, would have to pay 
all railway charges for transit of her inward and outward cargoes to and from Calcutta, the 
benefit to be derived by a steamer from docking at Diamond Harbour in preference to coming 
up to Calcutta will, apart from avoiding the risk of navigation, depend entirely upon the pro- 
portion between the railway charges and the cost oE bringing up the vessel by the river. 

Captaifi Wilkinson, Superinte7ifle?if, P, Sf 0, Co,, says : — If the owners took the risk of in- 
surance themselves, I have no doubt they would prefer stopping at Diamond Harbour. 

Mr. Daly, Branch Pilot, says : — I do not know the Calcutta charge. 

Messrs, Duncan Brothers say : — No. 

Mr, Inglls says : — Now that port dues are reduced, it would be much cheaper for the 
steamer to come up to Calcutta. 

Messrs, Gillanders, Arbuthnot Sf Co, say : — So far as owners alone are concerned, they 
would probably prefer Diamond Harbour, provided they were satisfied that their interests 
would receive the same care and protection as in Calcutta. 

TAe Committee 0/ the Bengal Chamber of Commerce say : — Given equal facility for engag- 
ing cargo at equal rates, and given that they are not to be called upon to accept more than 
customary risks and costs in connection with cargo, it is reasonable to suppose that the owners 
of the steamer would prefer docking at Diamond Harbour. 

(32) And supposing the charge for the same services to a sailing ship to be £70, would the 0. ners prefer to 

dock at Diamond Harbour rather than proceed to Calcutta? 

Messrs, Henderson Sf Co, say : — Yery doubtful. 

Messrs. Gladstone, IFylie ^' Co, say : — The same answer applies. 

Lieutenant Stiff e, I.N,, Port Officer, says : — Yes; same qualification. 

Mr, Milnery Branch Pilot, says : — He would prefer sending his ship to Calcutta until it 
was shown he would gain by her docking at Diamond Harbour. 

Mr, Grimley^ Collector of Customs^ says : — As regards a sailing vessel, the charge for dock- 
ing and dock-hire would be compensated for by the saving of four days' inwards and outwards 
steam-hire, /?/«« possible reduction in rate of insuiance, mooring-hire, and pilotage charges. 

Mr. Daly, Branch Pilot, says : — They would dock at Diamond Harbour, as they would 
then escape having to pay a steam-tng for shooting the Hooghly Bridge, which is a heavy 
item in itself. 

Meshrs, Duncan Brothers say : — No. 

Mr, Inglis says : — The same answer to this question. 

The Committee of the Bengal Chamber of donimerce sai/ : — Always supposing that the con- 
ditions previously assumed were fulfilled, the owner most undoubtedly should prefer to use 
the dock. • 

The Committee of the Bengal Chamber of Commerce say : — Note. — It is to be observed that 
these questions are answered exclusively from the ship-owner's point of view, and that for the 
nonce it is assumed that the consignee of the inwurd cargo will submit to the vessel going to 
the dock. 

(33) Would a dock at Diamond Harbour be used by steamers and sniling ships for the purpose of calling there 
for coal or part cargo on their way down the river from Calcutta, with the object of going so far down the 
river at a lighter draft of water? 

Messrs, Iloare, Miller 8f Co, say :^lt is very likely Diamond Harbour might prove a 
useful coaling station. Calcutta cargoes outward are either whole cargoes of one article, for 
instance, of wheat, of seed, of jute, or else assorted. Dead weight at the bottom and light 
or measurement cargo above. So far as we can at present see, the only cargo that is likely 
to find its way to Diamond Harbour from Calcutta is wheat and seeds, and therefore the only 
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vesselB that could make use of Diamond Harbour for a loading port would be such vessels as 
may engage themselves to carry whole cargoes^ or cargoes assorted^ of these articles. 

Messrs. Henderson 8f Co, sag ."— Not if the East Indian Railway could deliver coal at the 
Calcutta jetties. 

Messrs. Oladsione, Wylie Sc Co. say ;— If they came to Calcutta^ they would prefer filling 
up there rather than delaying at Diamond Harbour for the balance of their coal or cargo^ un- 
less indeed the river became more shallow than it is now above Diamond Harbour^ when such 
a step might be necessary. 

Messrs. Jardine, Skinner 8f Co. say : — No. 

Capiain Fates, Harbour Master, says : — I have known instances in the dry season of P. & 
O. steamers outward bound going to Diamond Harbour two or three days before their date 
for sailing; on account of the James and MWy's shoal> on falling tides, lliey might in such 
cases use the docks. This has not occurred for some years. 

Lieutenant Stiff e^ I.N., Fort Officer , says : — Very likely if there were inconveniences to load 
in the stream^ but I do not think they would dock to complete cargo, and so incur heavy 
charges. 

Mr. miner, Branch Pilot, says : — ^Very deep loading steamers would take advantage of 
this facility on the neap tides in the months of March^ April, May, and June, when there was 
little water in the eastern gut of the James and Mary^s. 

Mr. Orimley, Collector of Customs, says: — It is probable that all deep vessels would con- 
sider it desirable to leave Calcutta at a light draft and coal or take in the balance of their 
cargoes at Diamond Harbour, especially if they feared being neaped ; but the expenses at 
both ends, plus railway charges on goods, would be likely to be heavy. 

Captain Wiliinsou, Superintendent, P. 8f 0. C%7., «a^« .-—Vessels that are not under con- 
tract to leave port on a certain day would make their arrangements to leave on the springs, so 
that there would be no necessity to stop at Diamond Harbour. 

Captain Thompson says .'^^-Large vessels would probably do so. 

Mr. Daly, Branch Pilot, says: — I should say it would, could the' article be procured there 
as cheaply as it could at Calcutta. 

Messrs. Duncan Brothers say ;— We scarcely think so. 

Messrs. Apear 8f Co. say : — We do not think vessels would do so. 

Mr. Inglis says : — Very rarely I should think, and only in very exceptional states of the 

tide. 

Messrs. Gillanders, Arbuthnat ^ Co. say : — Possibly in some cases of vessels of extremely 

heavy draft, but very rarely. 

The Committee of the Bengal Chamber of Commerce say : — It is most unlikely that a 
vessel would enter the dock for such purpose but very exceptionally ; she might anchor in the 
stream off the docks to complete loading. Passengers might probably use the railway to some 
extent. '^ 

(34) Duing the year 1881, what proportion of piece-goods or other imports were despatched op-country direct 

from the vessels without being taken to the Calcutta godowos P 

Messrs. Hoare, Miller ^ Co. say .—So far as our knowledge goes, the proportion of piece- 
goods sent up-country without being taken to Calcutta godowns is infinitesimal. A veiy 
large proportion, probably three-fifths, is sent without being opened, but hardly any piece- 
go^s are taken direct from steamer to railway station. Of other cargo we believe iron and 
machinery are often sent from ship's side to railway station. 

Messrs. Henderson ^ Co. say.^^^Vfe doubt if any piece-goods have been so treated. Salt 
is thus despatched to some extent. Refer to Custom House records. Other imports so treat- 
ed very small, if at all. 

Messrs. Ralli Brothers say : — Almost nothing. 

Messrs. Praniissen Law ^ Co. say : — As far as our experience's concerned, very little, if 
any, of our staple imports is despatched up-country direct from vessels. 

Messrs. Jardine, Skinner if Co. say : — ^We do not think any. . 

Mr. Grimley, Collector of Customs, says : — It is not possible for piece or other goods 'to be 
despatched direct up-country from overside vessels, as they have to undergo Customs examina- 
tion^ whether dutiable or free ; but even if such were not the case, I do not think there would 
be any extensive direct despatches, especially in the large quantities in which several of such 
goods are imported. 

Messrs. Oillanders, Arbuthnot Sf Co. say : — Piece-goods are seldom or never despatched 
up-country direct from vessels. Salt and metals often are, but it would be difficult to give 
the figures. 
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The Committee of the Bengal Chamber of Commerce eay >— Little^ if anything. 

(35) In 1881 what quantity of produce was exported direct without being warehoused in Calcutta? 

Messrs, Hoare, Miller 8f Co. say : — We cannot give figures. In order to export produce 
direct from railway or from boat^ it is of course necessary that the vessel for which the produce 
is intended should be ready to receive it on the day or the day after the produce arrives : or to 
put it the other way, it is necessary for the produce to arrive in accordance with the conveni- 
ence of the vessel. It is difficult to ensure this happening. Produce often arrives from up- 
country in a condition ready for shipment, but owing to circumstances, accidental or other- 
wise, it cannot be shipped immediately on receipt, and as there is no accommodation for it 
at Howrah, it has to be stored in Calcutta at considerable additional expense. 

Messrs, Henderson 8^ Co, say : — Quantity unknown, but we believe very trifling. 

Messrs, Balli Brothers say : — Of jute, almost nothing. Of seeds and wheat, about 40 per 
cent, of the total were exported direct. It is to be noted, however, that whatever quantity is 
exported direct from the Howrah railway station is subject to examination by the shippers in 
the presence of the sellers in order to ascertain condition, quality, weights, and refraction of 
the difEerent parcels before shipment. Such operation could not be effected satisfactorily at 
Diamond Harbour unless at the great expense of keeping for that purpose there a 8eparat6 
establishment by each shipper and seller. 

Mr, Grimley, Collector of Customs, says /-—Produce water-borne from the producing dis- 
tricts is ordinarily warehoused in Calcutta or transferred into licensed cargo -boats before 
shipment, as the vessels in which it is brought down are not licensed to ply within the port, 
but goods brought down by rail are generally shipped direct from the railway stations. 

Messrs, Duncan Brothers say: — All jute must be regarded as stored in Calcutta to be 
pressed. Quantity of other exports stored we estimate at 237,000 tons (being half), obtained 
as under :— 

Tons. 

Saltpetre 10,161 

Sugar 3,167 

Rice . 62,517 

Wheat 208,928 

Linseed 122,658 

Eapeseed 44,073 

Poppy^eed 9,101 

Teel-seed 23,469 



«■ 



Total . 474,064 



Messrs. Gillanders, Arbuthnot 8f Co, say : — We have no figures beside us, but should say a 
considerable portion of the arrivals by rail of wheat, seeds, and cotton were exported direct in 

1881. 

The Committee of the Bengal Chamber of Commerce say : — Of wheat and seeds a very large 
proportion, which has a distinct tendency to increase. Much cotton. No jute. Very little 
rice. 

(36) Is it likely that the docks would be used by vessels salt laden, and how far could the salt trade be carried 

on from Diamoncl Harbour P 

Messrs, Iloare, Miller Si* Co. say :^- A dock at Diamond Harbour connected with Calcutta 
by rail could, we should suppose, be most conveniently availed of by vessels with salt cargoes* 
Assuming the docks and railway to be constructed, it seems to us the use to which they would 
be most likely to adapt themselves would be to receive inward cargoes of salt and occasionally 
coal, and to load outward full cargoes of wheat and seed. We do not see how the docks aud 
railways could be availed of by Liner steamers for assorted cargoes* 

Messrs, Maciinnon, Mackenzie 8f Co. say : — Only to a small extent we should say. 

Messrs. Henderson 8f Co. say :— No, unless bonded salt golahs existed at Diamond Harboiu:* 
With such golahs the risk of craft to Calcutta would be an additional risk, while to carry by 
rail would probably entail loss of weight and cost of packing on bags. 

Messrs, Gladstone, Wylie 8; Co. say : — Golahs would have to be built to store the salt^ but 
the salt trade could not be carried on at Diamond Harbour. 

Messrs, Prankissen Law 8f Co. say : — As things at present stand, no salt-laden vessels oould 
use the docks, and the salt trade could not be carried on from Diamond Harbour. 
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Me$9r€i JardiMj Skinmr ^ C^* Mag t^^We da not tbink sov There would not be the same 
facititieg for eellitig oyerside iato boats as at Calcutta^ The beats which take salt from Bhi|Mr 
ill Caloatta for the interior are ttoi strongs enough for I^mond Harboor^ and if they did not 
go there, salt at Diamond Harbour would sell at a disadvantage. 

Lieutenant Stiff e^ LN.^ Port Offieer, saj^s r^^FrohMf it would depend on the facilities given 
or available for distributing si^t in the neighbourhood. 

l£r. Orimley^ Collector of Custome, says :*^l am doubtful whether the proposed docks would 
be used by salt-laden vessels^ as the class of purchasers of this article would object to receive 
delivery from second or third hands^ and it would cause constant friction between the purchaser, 
the master or agent of the vessel, the Customs Officer, the Dock authorities, the Railway 
officials, and the Government, as regards correct outturn. It would further destroy proper 
check on the revenue, open innumerable doors to fraud, and altogether revolutionize the existing 
system which is found to work satisfactorily* Further, it would considerably interfere with 
bonding operations, and despatch to marts to which it must necessarily be water-borne. 

Messrs^ Dunean Brothers «tfy.'^-*No; under existing conditions salt is retailed from ship's 
side, and the vessel, we assume, would not be allowed to remain in dock long enough to sell her 
cargo by retail. 

Mr. Inglis says :-*Unless salt golahs were built and salt ships could depend on getting 
filled up with an outward cargo at Diamond Harbour within a reasonably short time, they 
would prefer coming up to Calcutta, I should say. 

Messre. Qillandersj Arbuthnot 8f Co, say /^^Docks at Diamond Harbour, if well supplied 
with bonded warehouses, would facilitate ther rapid discharge of ships bringing cargoes of saltj< 
and might, we think, be availed of to a considerable extent, provided customs regulations were 
so framed as to ^icourage both salt merchants and owners of vessels bringing salt to make use 
of the docks. 

The Committee of the Bengal Chamber of Commerce say r^Most unlikely, unless a boat canal 
were constructed from, say, Toliy^s Nullah, and so brought to the docks that the boats could 
be. laden from banded warehouses into which import vessels should discharge. Even then the 
question implies a complete dislocation of the trade and migration of those concerned in it. 
Moreover, as those boats which took salt away are the same that have brought produce down, 
the question implies a re-arrangement of other trades as well as that in salt. 



(87) Is it likely tlkat tbd dook« woald be nsed 1^ vesseb laden with coal ; arnd if country coal ooald be delivend 
by rail at Piamond Harbour at aufficiently low rates, is it probable that any export trade would result P 

Messrs. Henderson 8f Co. say : — ^This depends on the railway charge. The risk of bring- 
ing coal in boats by river to Calcutta would be considerable. We think not, so &r as can be 
judged at present. 

Messrs. Gladstone, Wylie ^ Co. say : — Salt and coal-laden vessels, like all others, would 
only care to make use of docks at Diamond Harbour if they could do so at less expense than 
by coming to Calcutta. 

Messrs. Jardine, Skinner 8f Co. say : — If Diamond Harbour were to become a popular port, 
and many steamers load from it, some coal ships would no doubt discharge there to meet 
steamer requirements. We do not think an export trade in coal would be likely to result. 

Lieutenant Stiffs, LN., Port Officer, says : — I don^t think there is any export trade of 
country coal. If there be, I should say the docks would not compete with Calcutta. It comes 
by East Indian Railway and is shipped into Kghters. Possibly, if the East Indian Railway is 
brought to Diamond Harbour. 

Mr. Orimley, Collector of Customs, says: — It is doubtful if coal would bear the extra 
charge for transit to Diamond Harbour; no export trade would therefore be likely to result. 

Captain Wilkinson, Superintendent, P. 8f 0. Co., says : — If steamers went in to the dock as 
a permanent measure, colliers would have to take their cargoes there. 

Mr. Daly, Branch Pilot, says ;— I should say there ought to be a considerable export trade 
to Madras, for instance, where there is no country coal and many railways. 

Messrs. Duncan Brothers say /—The docks would probably be used for discharging coal, 
as cargoes of this article generally come to one buyer or importer* Yes, to a moderate extent. 

Messrs. Apcar 8f Co. say : — No. 

Mr. Inglis says :— I think not. 

Messrs. Bird 8f Co. say : — When the Hooghly Bridge is built, and if wagons can be dis- 
charged direct into the ship, we think it probable, under the conditions named in clause 37, 
that a small export trade would result. We do not think it probable ships importing coid 
would use the Diamond Harbour docks. 

s 1 



1-10 CONSTRUCTION OF DOCKS IN THE PORT OF CALCUTTA. 



From Lieutenant A. W. Stiffe, late I.N., Port. Officer, Calcutta, to the Secretary to the Qoyemment of 
IBengal, Public Works DepartmeDt— No. 2534, dated Calcutta, the 5th May 1881. 

In reply to your letter No. 60M. of ^bth February 1881, I have the honour to report 
that it does not appear from the records that the Hooghly is deteriorating as a navigable river. 
Last year a ship was taken safely down the river drawing 26 feet, which exceeds anything 
previously attempted. Further, no ships liave been lost in the river since the Queen Anne in 
September 1878. I attach a diagram showing the monthly state of the principal bars above 
Diamond Harbour, which, while it shows considerabie fluctuations, does not, in my opinion, 
indicate any deterioration. I also attach a report by .the River Sur^^eyor. The bars below 
Diamond Harbour are not easy to compare, as the channels shift from one part of the river 
to another, and the river's variations are of too long a period to form a decided opinion. 

2. The return of ships wrecked during the same period is attached ; but with regard to 
groundings, it is only for the last three years that the locality of the grounding has been 

recorded. 

8. I also attach a list showing that five inward-bound ships have been detained below 
Diamond Harbour for neap tides, and that one vessel has been neaped at Moyapore, outward- 
bounds during the above period ; also showing the amount of detention in each case. 



Messrs, Gillanders, Arbnthnot 8f Co, say : — Steamers coming to the new docks would often 
require coal, and there would be some inducement to coal ships to discharge there, but not much, - 
as the discharge in Calcutta is fairly rapid. The dock would not, we think, be hkely to make 
much difference in the export of coal. 

I'Ae Coinmittee of the Bengal Chamber of Commerce say : — Certainly, if the large Steam 
Companies take to the dock ; otherwise — no. As regards an export trade in coal, the Com- 
mittee think that some trade, though probably not a very large one, might be hoped for if 
such coal could be delivered at Diamond Harbour at sufficiently low rates. 

(38) Is it likely that coasting vessels would use the docks ? 

Messrs, Mac.iinnon, Mackenzie 8f to, say : — No. 

Messrs, Henderson 8f Co. say : — We think not. 

Water carriage on a run like the Hooghly must, we think, be cheaper than any kind of 
land carriage ; therefore the country will receive its imports on more favoui-able terms if import 
vessels come up the river as far as possible. 

Captain Yates, Harbour Master, says : — I should think not. 

Messrs, Gladsto?ie, Wylie 8f Co, stiy : — We think not. 

Lieutenant Snffe, l.N,, Port Officer, says : — No, the coasting trade by native craft is almost 
extinct. 

Mr, Grimley, Collector of Customs, says : — Judging from the nature of the cai^oes carried 
by coasting vessels, I do not anticipate the use by them of the proposed docks. 

Captain Thompson says : — No. 

Mr, Daly, Branch Pilot, says : — No, if they could save money by not doing so. I 

Messrs, Duncan Brothers say : — They might, but not to any great extent. | 

Mr, Inglis says :— I think not. j 

Messrs, Gillanders, Arbuthnot 8f Co, say : — As the bulk of the coasting trade is carried on 
by steamers, the agents of the companies interested will be able to give reliable information on 
the subject. 

The Committee of the Bengal Chamber of Commerce say: — No ; and it must be remembered 
that the total number of steamers which visited Calcutta in 1881 were one-half coasters. 

Memorandum frojn the Committee of the Bengal Chamber of Commerce : — Having thus replied 
to the queries submitted to them, the Committee beg leave to add a record of their opinion 
that the, success of docks at Diamond Harbour takes for granted so many doubtful conditions, 
and, if assured, would involve so violent a revolution of the course of trade as at present con* 
stituted, that docks in that locality should be undertaken- only after the most exhaustive ex- 
amination of every feasible scheme for giving sufficient development to our resources within 
the range of the existing port, and for simultaneously reducing the charges on shipping and 
the risks to which vessels are now exposed. Particularly the Committee trust that full consi- 
deration may be given to the proposal to excavate docks here, with a ship canal to the Mutlah. 
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Statement of siips ^^ neaped '' or detained /or want of sufficient depth of footer during the last 

three ffears^ ae well inward as outward. 



Namxs. 


DBAU&m 

OV WAUB. 


Dasxb Of FAsaora diffuutv atAnon. 


RpK*FK«t 


Inward. 


Outward. 


Ft. 


In. 


Atohee- 
pore. 


HooffhlT 
Po&it. 


Diamond 
Harbour. 


Mud 
Point. 


Sangor. 










, 


1878-79. 




Ship M^Bpigadera . 

0f ^L JMr 0vll0VP 


•••••• 


20 
28 





20th March 
4thAprU 


20th March 
4th AprU. 


20thMareh 
4th AprU. 


leth March 
4th AprU. 


leth March 
80th March 


Neaped at Diamond 

Barbour. 
Neaped at Mud 

Point. 










1879^. 


• 


Steamer OUt cf 

Zhiot. 
Ship Cuba 




22 

23 


2 

9 


SrdMay . 
SrdJone . 


Sid May . 
3rd Jone . 


SrdMay . 
2nd June . 


29th AprU. 
27th May . 


28th April 
27th May . 


Neaped at Diamond 

Harbour. 
Neaped at Diamond 

Harbour. 










1880-81. 




Ship Waterloo 


Ship ForUa 


22 
22 


9 
2 


8th Jan. . 
12th March 


ISth Jan. 
12th March 


ISth Jan. 
8th Maroh 


14th«Jan. 
8th March 


14th Jan. 
8th March 


Neaped on way down 

at Moyapore. 
Neaped at Diamond 
. Harbour. 


Total^Inward . 5 
Outward . 1 












• 






OiAvn ToiiL . 6 



















From S. Rbbd, Esq., Biv^r Suryejor, to the Port Officer, Calcatta, — No. 42, dated the 6th May 1881. 

With reference to your office memorandum No. 1 135 of the 28th February last^ calling 
for a report upon the present state of the river Hooghly^ more e8pec]ally of that portion 
above Diamond Harbour^ as to whether it has deteriorated as a navigable river during the 
past ten years, I have the honour to forward for your information a diagram showing the water 
over the bars at Moyapore^ Boyapore^ Fultah^ and the Eastern Gut, James and Mary's, for each 
month of the years named, together with a tabular statement showing the shoalest water iuf 
each of the channels in use below Diamond Harbour during the same period. 

From 1871 until October 1872, when the Bellary was first opened, the following channels 
were in use : — Bedfords, Dredge^ Mud Point, Channel Creek, and the outer Bangafulla. The 
two former were deep, with nothing under 18 feet reduced throughout. The Mud Point 
channel was subject to verjr' rapid changes ; small detached lumps were constantly forming as 
well as a bar across the channel with from 11 to 18 feet on it. The Channel Creek channel 
was narrow but deep throughout. The outer Bangafulla was always in a constant state of 
agitation; lumps were repeatedly forming and disappearing, rendering the presence of a 
surveying vessel indispensable; there was also a bar with an average of only 10 feet reduced 
across it at the upper part, which deteriorated fi;om 10 to 6 feet between July and October 
1872j when the Bellary and Huldea channels were opened with 13 feet on the bar of the 
former ; thus the Bellary, Huldea, Jellingham, Dredge, and Bedfords became the route> the 
use of the outer Bangafulla, Channel Creek, and Mud Point channels being abandoned. The 
Bellary bar (the only one in the new route) ranged during the years 1873-74-75 between IS 
and 11 feet reduced. In 1875 the Bedfords began to deteriorate. A bar of 16 feet reduced 
having formed, this channel continued to shoal until the opening of the new Eden Channel 
in 1876, with 16 feet least water throughout. Bedfords having shoaled to 14 feet, was finally 
closed in 1877. Since 1876, the Eden, Auckland, and Dredge, combined channel, Jellingham, 
Huldea, and Bellary channels have been in use. The Eden has since improved, and is now a 
fairly wide channel, with 18 feet least water throughout; the same in the Auckland and 
Dredge. A bar has, however, formed across the lower part of the Jellingham t^ith 13 feet 
least water at present. The Huldea Channel has remained fairly steady as far as depth is 
concerned, an average of IH feet having been maintained since its opening in '[bit. The 
soundings over the Bellary bar have varied from 10 feet 6 inches to 13 feet reduced, the least 
water at present on the bar. 

The outer channels, with the exception of Saugor Beads, have remained steady. The 
river below Diamond Harbour is on the whole in a better navigable condition than in 1871. 
Owing, however, to the constant changes in the sands, forming the limits of the different 
channels, a temporary obstruction is always liable to occur. 

Above Diamond Harbour the seasonal changes occur much as usual^ and the river is 
certainly not in a worse condition than heretofore. 
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ZUt of Fesieli lo9t in He Hoogklg during the last ien yean. 




Tubs. 


Names of yesaelB. 


AboTe 
Diamond 
Harbour. 


Below 
Diamond 
Harboar. 


Collisions. 


1871-72 


hahella Brawn • . • . . 




1 


••• 


1871-72 


Ocean Chief 




••• 


1 


1872-78 


Aral 




• •• 


1 


1872-78 


JTelleelf 




1 




1873-74 


None ...... 




«• • 




1874.75 


Grand Dnehess • • . . . 




1 




1874-75 


Evening Star 




1 




1875.76 


None 




• « • 




1876-77 


Puritan .••... 




1 




1876-77 


Ctnoion Caeth 




1 


« 


1877-78 


Qmntjf of Berwick .... 




1 




1877-78 


County of Sterling . . . . 


1 


• • • 




1878-79 


QUeen Anne 


1 


• • • 




1879-80 


None 


• • • 


t •• 




1880-81 


None . • • 

Total 
ORANB TOTAL 


• •• 


• • • 






2 


7 


2 




• at 


• •• 


11 



Litt of Vettelt grounded 6dom tmd above DUnuni Harionr during ike toH te» yete. 



Tbabs. 



l$71-72 
1872-78 
1878-74 
1874-75 
1876-76 
1876-77 
1877-78 
1878-79 
1879-80 
1880^81 



Bd«w IMamond 
Harboar. 



Above Diamond 
Harboar. 



77\ 
62 



68 



Total. 



^rt\ No records kept as to the 
/ locality. 

45 
82 
60/ 



4Ul 



11 



31 

30^96 



85 



87 
84 
46 



The 6H May 1681, 
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[Extract from diinual Report of Port Officer for 1880-81.) 
The following is a stAatement of arrivals and departures during the year : — 





SXIAMBBS. 


Sailiho Ships. 


Total. 




N amber. 


• 

Gross 
tonnage. 


Net 
tonnage. 


Number. 


Gross 
tonnage. 


Net 
tonnage. 


Number. 


Gross 
tonnage. 


Net 
tonnage. 


Arrivals 
Departures . 


506 
510 


1,009,052 
1,014,483 


666,213 
669.850 


478 
505 


570,817 
616,788 


554,333 
598,860 


984 
1,015 


1,579,869 
1,631,271 


1,220,546 
1,268.710 


Total 


1,016 


2,023,535 


1,336.063 


983 


1,187,605 


1,153,193 


1,999 


3,211,140 


2.489,256 



To this must be added 49 pilot, light, and other Government vessels, as also 131 arrivals 

and 13^ departures of Chandballi steamers, and 37 arrivals and 37 departures of steamer 

Victoria to Balasore. Native craft are not included in the statement. This shows a large 

increase in the tonnage, and a small increase in the total numbers, which are higher than in 

any previous years, except the two famine years. A diagram is attached showing this clearly, 

and that while the increase in tonnage is rapid, the increase in the number of ships is nearly 

stationary. The diagram also shows that the steady inci-ease in average tonnage of each ship 

continues, and also the large increase in the number of steamers. 

The following is the classified statement showing the number of vessels drawing over 21 
feet that were piloted inwards and outwards during the year : — 





Above 

21 to 22 

feet. 


22 to 23 


23 to 24 


24 to 26 


26 to 26 


Total. 


ViBSXLS. 


feet. 


feet. 


feet. 


feet. 


1880^1. 


1870-80. 




In. 


Out. 


In. 


Out. 


Tn. 


Out. 


Id. 


Out. 


In. 


Out. 


In. 


Out. 


In. 


Out 


Steamers 

' Sailing vessels 


27 
45 


43 
130 


21 
21 


86 
67 


8 
2 


49 
16 


• tt 

• *• 

• •• 


23 
6 


• •• 

• ■ ■ 


4 


66 
68 


206 
209 


89 

85 


133 
168 


TOTAIi 


72 


173 


42 


143 


10 


65 


20 


• •• 


4 


124 


414 


124 


S86 



This shows that the ships of large draught visiting the port are increasing. In 1878-79 the 
number both "in and out'^ was only 3Sii, and last year 410 against 538 this year. This does 
not indicate any deterioration of the river as a navigable stream. 



From W. D. Bbucb, Esq., to the Vice-Chainnan to the Port Commissioners,— dated 9, Victoria Chambers, 

Westminster, 15th March 1882. 

I find among the papers submitted to the Commissioners at the S54th meeting a letter from 
the President of the Committee on Docks at Diamond Harbour, in which the Port Commis- 
sioners are requested to answer a series of questions relating to the Hooghly and the accommo- 
dation for the trade of port now available in Calcutta. Most of the questions can best be 
answered by the pilots and merchants, but there are two (10 and 11) which, it seems to me, the 
Port Commissioners are in the best position to answer ; and with the view of assisting them in 
the discussion of these questions, I trust they will excuse my submitting to them the views 
which I now hold on this important subject. During the last twelve years that I have been 
connected with the Trust, the subject of port improvements has been constantly before my 
mind, and I feel now that I can speak with some confidence on the subject. 

The first question (No. 10) runs as follows : — 

" Having in view the probable increase of traffic on the Calcutta side of the river on the completion of the 
railway bridge over the Hooghly, do you think that the space now at the disposal of the Port Commissioners will 
be sufficient for wharfage and general accommodation P" 

I am of opinion that it will not. But the present accommodation can be considerably in- 
creased, and will be used by a certain class of vessels, so long as they can get up the Hooghly 
to the Commissioners^ wharves. 
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the 
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To increase the present accommodation I would, on the completion of the new railway 
bridge, remove the floating bridge from its present site to one immediately to the north of the 
Neemtollah Bummg Ghit. 

This would enable the Commissioners to lay down a large number of new moorings, imme- 
diately abreast of the town and the East Indian Railway Company's premises in Howrah, and 
save many vessels from the great inconvenience they are now put to by mooring them in Kid- 
derpore and Garden Reach. * 

There would then be no obstruction between the shipping and the docks in Howiah, and 
vessels would be saved the expense to which they are now put when it is necessary for them to 
dock. On the completion of the railway bridge the bulk of the traffic will come direct to 
Calcutta, and the floating bridge can then be moved from the Armenian Gh&t site to the site I 
indicate without inconvenience to the general public or the r&ilway traffic. 

The railway pontoon at Armenian Gh&t can also be removed from its present site either to 
Howrah or to a site in front of the Commissioners' workship at Meerbahar Gh&t, if it is consi- 
dered necessary to maintain the ferry in this position. 

Another jetty could then be erected to the north of No. 1 Jetty, and the whole frontage 
of the East Indian Railway Company in Howrah would be available for jetties should it be 
deemed advisable to erect such jetties for the loading of coal or other exports brought down by 
the railway for direct shipment. If an export trade in coal ever arises, the coal could be as 
easily shipped over jetties in this position as in the proposed docks at Diamond Harbour. To 
the south of the jetties, or between No. 8 and Chandpal Gh&t, the accommodation for boat 
traffic is at present limited, and could not be encroached upon for tbe use of sea- going vessels 
without causing great inconvenience in the shipment of goods by cargo boats. The purchase of 
the Chandpal Ghit Pumping Station and the extension of the inland vessel wharf to Babu GhiLt 
will afford a certain amount of relief. But I can see no good reason for conflning the boat 
traffic within these limits ; the boat wharf might be extended, without any inconvenience to the 
public or encroaching on the drive, to the point opposite the north end of the carriage stand at 
the Eden Gardens, and if this were allowed, another jetty might be constructed to the south of 
No. H. Ihis, with a new jetty north of No. 1^ would give 10 jetties for sea-going vessels, at 
eight of which vessels of 400 feet in length could be discharged. 

This in my opinion is all that can be done to extend the accommodation on the Calcutta 
bank of the river abreast of the town, and it will not, when completed, provide for more than 
250 or 26i) general cargo vessels annually. 

No wharfage accommodation can be provided for salt ships or to vessels employed in the 
coasting trade, and there is practically no rivec frontage available to provide accommodation for 
the increase in the trade of the port generally, except at Garden Beach, which is inconveniently 
suited for communication with the business quarters of Calcutta. 

The next question then arises — 

" If not, can you suggest any means of supplying the defioiency otherwise than hy oonstmoting the proposed 

docks r 

Docks at Diamond Harbour have often been proposed, but last, I believe, by Mr. Simms 
nearly ^0 years ago. He went fully into the subject, but nothing came of it, and it is my 
opinion that if they are carried out now they will prove as great a failure as Port Canning. ' 

All experience has shown that it is most difficult to move a great and established centre 
of trade, and also that while it is possible to bring ships within easy distance of the merchants, 
the merchants won't move to the ships. It will, no doubt, be argued that it is not intended to 
move tbe merchants from Calcutta to Diamond Harbour. The ships will stop there, but the 
goods are to be delivered by the railway in Calcutta, just as they are now delivered at the jetties • 
but such a system wou't work. The merchant or his shipping clerk must be near the ship and 
in constant communication with those on boaixl. Disputes as to breakage, damage by water, and 
short delivery are constantly arising, and have to be settled between the captain or agent of the 
ship and the consignees oi the goods, and it would, it seems to me, be impossible for any cargo 
importer or exporter of goods to work with ships at 1 'iamond Harbour without having an oiiioe 
on the spot, which would leaid to extra expense, divibion of establishment, and interfere seriously 
with the conduct of business. 

I have no doubt such reasons will be considered trivial objections to the scheme, but I 
have during the last twelve years seen so much of the worry and annoyance these disputes cause 
even when working ships directly under the eye of the merchants, and I am certain they would 
lead to such serious detention or loss if the proper parties were not on the spot to settle them 
that I feel convinced no ship will stop to discharge or load at Diamond Harbour so long as she 
can get up the Hooghly to Calcutta, even at some little risk to herself. The question then 
arises, how can they best be provided with proper accommodation in Calcutta. The space avail- 

T 
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able for moorings within easy distance of the business quarter of the town is limited, and I have 
already shown that only a very slight increase in the length of the wharves for sea-going vessels 
can be made on the Calcutta bank near the town without encroaching on the maidan. Jetties 
or docks in Howrah will never answer when the East Indian Railway runs into Calcutta. The 
great bulk of the East Indian Railway traffic will leave Howrah when the bridge is completed, 
and whatever is done to facilitate the landing and shipping of goods must be done in connection 
with the railway system on the Calcutta bank of the river. 

The space available for jetties or wharves on the river bank being limited, it seems quite 
certain that docks must sooner or later be constructed if the shi]>s are to be brought within easy 
distance of the merchant offices. Many sites for docks have been proposed and reported on 
from time to time, but the site which seems to offer the greatest advantage, and which has been 
reported on most I'avourably, is that at Chitpore. Any site in Calcutta is, however, now objected 
to on the ground, apparently, that the James and Mary shoal will prevent vessels of greater 
length and draft than those now running to come up to Calcutta, and that, looking to the pro- 
bable increase in the size of vessels trading with Calcutta, docks for the accommodation of such 
vessels should be constructed at Diamond Harbour. 

I quite agree with the proposers of this scheme in thinking that in considering the ques- 
tion of extensive improvements for the shipping trade of Calcutta, the dangers and shoals of the 
Hooghly likely to lead to any interruption of traffic should be taken into account. But I can- 
not agree in the opinion that by establishing docks at Diamond Harbour, the worst shoals or the 
greatest dangers in navigating the Ilooghly will be avoided. The answers of the pilots to the 
first nine questions will, I hope, have convinced the Committee that the most changeable shoals 
in the Hooghly, and those most likely to interrupt traffic, lie between Diamond Harbour and 
the sea. Between Calcutta and Diamond Harbour the Hooghly is now practically in the same 
state as it was a hundred years ago. Changes take place annually in the James and Mary sands, 
but they are well understood, and pilots can guard against them. Below Diamond Harbour in 
the RangafuUa channels, the case is very different. These channels are constantly chano-ino* and 

in 1879-80 the Bellary Channel — the only channel by which vessels could cross these sands 

was rather worse than the James and Mary shoal. Hitherto it has generally been found that 
as one channel across these sands closed up, another opened out ; but a study of the charts 
showing the great and constant changes that take place between Culpee and jNIud Point should 
I think, convince the Committee that the closing of one channel need not necessarily be imme- 
diately followed by the opening of another, and that at any moment a bar might be thrown 
up which would cause a serious delay to (if it did not entirely prevent) the crossing of deeply 
laden vessels. The evidence collected by the Committee of 1853-5 !•, and again by Mr. Leonard 
in ISGl, all go to show that the chances of interruptions to traffic are greater below than 
above Diamond Harbour. The Committee that sat in 1854, in their report, divided the 
Hooghly channels into three classes : 1st, the stationary ; 2ntl, the fluctuatino- • and 3rd the 
deteriorated; and then go on to say — "The portion of the river between Calcutta 
and Culpee may be considered to embrace all the channels of the first class, for thouo-h 
within it are found the dangerous and variable sands that lie between Fisherman^s Point 
and Diamond Harbour, and the minor obstacles at lloyapoor and Moyapoor, yet there is an 
apparent permanence of character in the remainder of that section of the river which is not 
found lower down. 

^' The channels between Culpee and Kedgeree constitute the second or fluctuatino' class, 
and their changes are constant and rapid both in character and position.*'' Below Ked^^'eree the 
report goes on to say that '' the preponderance of evidence decides that they have deteriorated.^' 

In the report submitted by Mr. Obbard, River Surveyor, on the condition of the Rantja- 
fulla Channel between 1755 and 1836, he says— " December 1796. Outer channel so bad 
that ships of draught cannot use it, and inner so narrow that they cannot be laid across it to 
drop. Master Attendant therefore recommends that none of the Company's ships be brought 
above Kedgeree." 

It would be a serious matter if such an interruption to traffic occurred now. But the 
use of steam renders it possible for vessels to navigate narrow channels which without steam 
they dare not attempt. It would not, therefore, now necessarily follow that if the channels 
got into the same state that they were in 1796 there weuld be any interruption to the traffic, 
but I think it is a very significant fact, bearing on the general condition of these channels, 
that whereas in former years vessels of any draught could be brought up without steam, the 
pilots are now prohibited from taking any vessels drawing more than 81 feet either up or down 
the river without a tug. 

Bearing all these facts in mind, it appears to me that the first question to be decided 
when considering the question of improvements on the large scale now proposed is whether 
all such improvements are to be left entirely at the mercy of the changino* channels of the 
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Hooghly, or whether it wcmld not be advisable to have a second string to our bow and to connect 
Calcutta by a ship canal with the Matlah. • I am decidedly of opinion that the latter is the 
proper and wisest coarse to adopt. If docks are now to be constructed to meet the great 
increase in trade, which it is anticipated that the construction of new railway bridge will bring 
into Calcutta, such docks should be in a position to communicate either with the Mutlah or the 
Hooghly. 

Docks at Diamond Harbour are just as likely to be cut ofE from communication with the 
sea as the Fort of Calcutta^ and this fact alone is to my mind a sufficient reason against their 
construction, even were it probable that they would be used by vessels with cargoes for 
Calcutta, which I feel confident they would not so long as such vessels, even at some risk to 
themselves,, can get up to Calcutta* 

My suggestion, then, to supply the deficiency in space otherwise than by the proposed^ 
docks at Diamond Harbour would be (1) to dredge a ship canal of the same section as the 
Suez Canal from the Matlah to Sealdah ; (2) to excavate a large dock on the east side of the 
railway in the position shown on the tracing which accompanies this- letter; and (3) to connect 
this dock with the Hooghly by a cut joining the river at Chitpore to the north of the present 
entrance to the canal. Vessels could then enter the dock either from the Hboghly or the 
Mutlahyand take bertha either in the dock or at the jetties. The depth of water in the canal 
should be sufficient for vessels drawing 24 or 25 feet. Vessels could then proceed to sea by 
the Matlah at any time of tide, there being sufficient water at all times from a point on the 
Mutlah about five miles below Port Canning ^where I propose the canal to start from to {he 

sea). 

To properly carry out this scheme, the Calcutta canals from the entrance look at Dhappa 
to Chitpore should be made over to the Port Commissioners, and form part of the Port of 
Calcutta. The Commissioners might recoup Government the expenditure recently incurred in 
improving the canals, and in return charge all boats discharging in the canal the same wharf- 
age fees as are now charged on the inland vesseV wharves in the Hooghly. 

Boats that now pass through the canal to discharge on the river wharvei^ pay all the 
canals' dues and the port dues as well, and there seems no good reason why the boats dis- 
charging in the canal should not pay for the facilities they there receive. The revenue at 
present derived from the canals, and which is really paid for keeping open the communication 
through the Sunderbuns, would still be charged by Government and be available for improving 
the canals and channels which would remain under the Irrigation Department, The locked 
portion of the canal would then form part of the dock system I propose, and there would be 
free and easy communication between the boats in the canal and the vessels in the dock, as the 
water in the canals and in the dock would all be at the same level. 

This is an outline of the works I would suggest to meet the future requirements of the 
trade of Calcutta. The proposed dock would be in the most convenient position for railway 
traffic and within easy distance of the merchants' offices, while the construction of the canal 
would render Calcutta for ever independent of the freaks of the Hooghly. 

What the actual cost of the docks would be I am not in a position to say, but they can be 
constructed in the position I have indicated as cheaply as at Diamond Harbour, while the 
actual outlay of capital on all the buildings and accessories which it would be necessary to 
construct at Diamond Harbour would be far greater than in Calcutta, where warehouses, water- 
Bupply> gaSj »^^ drainage already exist. 

The cost of dredging the canal would be, I estimate, about £750,000. Interest on 
this sum at 4l per cent, would be £35,750 ; and if to this is added £12,000 for annual repairs 
and dredging, the total cost of maintenance would be 4^ lakhs per annum. The saving in 
pilotage alone by the Mutlah route would cover a great part of this, and as the trade of 
Calcutta is gradually becoming a steam trade, there is practically very little necessity to 
consider the question of towage in connection with their proposed works. 

The construction of docks would, I believe, tend very much to increase the number of 
steamers. If the Commissioners had proper arrangements for the discharge of salt steamers 
they could then come out laden with salt. At present they cannot, as salt has to be discharged 
into boats and as the consignee requires it. So far the Commissioners derive no revenue 
whatever beyond mooring hire from any vessels trading to the port, except those bringing 
general cargoes. With a dock and greater facilities for loading vessels direct from the railway 
wagons, they would at once secure the landing and shipping charges from vessels employed in 
the salt trade and on the Coast and China trades. There is therefore, it will be se^n, ample 
room for a great extension of improved appliances without in any way encroaching on' th6 
revenue derived from improvements already constructed. But such further' improvements 
should be made where they will afford the • greatest convenience to those employed in the trade 
of the port, and where they can form part of, and utilize to a great extent, the facilities 

Tl 



148 CONSTRUCTION OF DOCKS IN THE PORT OF CALCUTTA. 



which have already been provided — not in a position where, if they are used at all, they will be 
in opposition to the works already constructed, and where, I believe, they would never be 
profitable unless a «^reat part of tlie trade of Calcutta, and the merchants who conduct it, 
removed to Diamond Harbour. 



From Commander A. Dundas Taylor, late I. N., Superintendent of Marine Surveys to the Government of 
India, to the President of the Committee on Docks at Diamond Harbour, — So. 1, dated Calcutta, 
the 8th March 1882. 

I have the honour to acknowledge receipt of your letter dated 21st January 188ii. Having 
carefully read the 38 questions submitted for my opinion, I consider only one paragraph — the 
9th — claims any remarks from me. This paragraph series information on " any points in con- 
nection with the navigation of tlie Hooghly which affect the question of docks at Diamond 
Harbour, either for or against the scheme.^^ 

I beg to observe that your letter under reply does not indicate the chosen position for the 
proposed docks; but this is a question of great importance. Diamond Harbour and the mouth 
of its creek are a dead lee shore in the southerly moonsoon, and there is little slack water at 
turn of tide. 

In my opinion the site for docks could only be definitively settled by a Committee com- 
posed of both nautical and engineering elements, including pilots and practical men who have 
docked ships either here or at Bombay Prince's Dock. This Committee should assemble at 
Diamond Harbour for two or three days during boisterous weather and at strong spring tides 
in the month of July. 



From R. M. Daly, Esq., Branch Pilot, to the President of the Committee on Docks at Diamond Harbour,— 

No. 1, Albert Road, dated the 3rd April 1882. 

Having been requested by Mr. Wawn to write down my opinion as to the feasibility of 
docking and undocking ships and steamers at Diamond Harbour (in the event of the new 
proposed works being carried out), I have the honour to state that, as far as I am able to 
judge, there would always be considerable difficulty experienced in docking large ships during 
the height of the south-west monsoon, as Diamond Harbour is a dead lee shore. I fancy each 
operation with the class of ship that is now bein^: built for the East India trade would require 
the services of one or two small tugs, such vessels as are used in the Suez Canal, to assist the 
large Messageries steamers when entering the Bitter Lakes, &c. 

Diamond Harbour showing such a broad expanse of water, there might often on very 
stormy days be considerable difficulty in making fast such tugs alongside, which I fancy would 
be the only way of ultilizing them. 

I do not think, from the plan of the docks that I have seen, that more than four or five 
ships could be docked at a time, as the time of tides allowable for such operations could not 
exceed more than two hours each day. 

Another mode would be by buoys moored outside and hauling the ships by lines from 
buoy to buoy. This on windy days would always be attended with great risk, as it would be a 
slow process, and ships^ spars hold a deal of wind, and should it ever happen that a ship came 
to roll over a buoy, it might be the cause of her total loss. 

With regard to docking large steamers, I daresay the operation would be a much easier 
one, as they would always be assisted by the aid of their own steam. 

I am of . opinion that the undocking of either sailing ships or steamers would be com- 
paratively easier, but on windy or stormy days I fancy even this work would be attended with 
risk and danger. 



From S. R. Elson, Esq., Senior Master Pilot, to the President of the Committee on Docks at Diamond 
Harbour, — No. 112, Circular Garden Beach Road, dated Calcutta, the 11th April 1882. 

I have the honour to acknowledge the receipt of your letter dated the 1st instant, and in 
reply thereto I beg to say that I did not allude to question 9 of Mr. Reynolds' letter, because 
I considered my replies to some of the other questions contained matter tending to show that 
I see nothing against the proposed docks at Diamond Harbour, excepting that the site of the 



CONSTKTTCTION OP DOCKS IN THE PORT OP CALCUTTA. 149 



entrance would^ I think, be in a better situation^ as regards eddies^ if it was higher np the 
river in a position between the Cnstom House and Port Office. 

As regards the entrance to the docks being on '' a dead lee shore/' I do not think that can 
be considered to be a very formidable obstacle, as a vessel anchored off, or hauling into, it 
could all the more easily be swung ' end on ' to it, the wind assisting her, which it would not 
do if the wind was blowing across it and tending to swing a vessel right across. However, 
I should think some of our Harbour Master Assistants, who have had much experience in 
hauling vessels in and out of dock, could render the Committee valuable information on this 
point. Another thing is that it is not always blowing hard or so hard as to cause any delay 
in moving vessels in or out of the dock, and when it is blowing so hard I should think it would 
be during such weather that vessels would not put to sea or be able to find their way into 
Saugor, such as in the cyclonic bursts of July and August ; and on the whole I believe the 
scheme of docks at Diamond Harbour, in view of the fast increasing size and length of vessels 
all over the world, is a good one for the prospects of the port of Calcutta, and that the site is 
well chosen (of course if the entraoce were, say, a quarter of a mile higher up, or above the 
creek, which I have been told is the proposed entrance). 



Second Letter, 



Prom B. B. Elsok, Esq., Licensed Senior Master Pilot, to the President of the Committee on Docks at Diamond 

Harbour,— dated Sandheads, the 26th April 1882. 

Herewith I forward an extract from the River Surveyor's report which I think will be 
of interest to your Committee, as it shows how much the channel of the river is apt to be con- 
tracted above Diamond Harbour at times, and, therefore, how much will be avoided that is 
dangerous to tJie navigation of large vessels if the proposed docks at Diamond Harbour are 
constructed :— 

Extract from Biver Surveyor's Seport, dated 3rd March 18T9. 

** The channel from Noorpore Point to abreast the Upper Nun Buoy is very narrow (600 feet wide), the 
deepest line beings Noorpore mark midway between No. 4 track and Hooghly Point Semiphore. The patch to 
the westward of the two red Nun buoys is very steep and shoal, having only four feet reduced in some places, 
and there is not more than 10 feet reduced in the line of the two red Nun buoys. Vessels meeting, or bad steer- 
ing vessels shearing, must be careful here, as there is no room to borrow to the westward, and a mud flat extends 
a little way out from the shore to the eastward." 

The above narrow channel is about one mile in length, and is subject to strong eddies on 
the spring tides, being jnst above the James and Mary's eastern gut. 



Prom Messrs. Gillakdebs, Abbtjthhot & Co., to the Secretary to the Committee on Docks at Diamond 

Harbour, Writen' Buildings,— No. 93, dated Calcutta, the 4th April 1882. 

We duly received the communication from the President of the above Committee, dated 
81st January last, submitting for reply a series of questions bearing on the subject of docks 
at Diamond Harbour. We must express our regret that we have not sooner been able to find 
time to attend to the matter, and fear that the expression of our views now may be too late to 
be of service. We attach, however, to this (as requested) replies to such of the questions as 
seem to come within the range of our experience. It is difficult to form a clear opinion on 
the subject the Committee are enquiring into in the absence of certain special information, 
which will no doubt be in the possession of the Committee, and such an expression of opinion, 
we are aware, is not solicited ; but we wish to add that, generally speaking, we strongly depre- 
cate any scheme on a scale that might tend to remove the centre of shipping to a place so far 
distant from Calcutta (the base of the commercial operations of the city) as Diamond Harbour, 
thouirh should the scheme not contemplate more than the introduction there of a small and 
useful adjunct to the advantages of this port, we should be disposed to approve it. It would, 
we think however, be preferable to first provide increased accommodation within the limits of 
the port, and, if within the range of engineering skill and practical finance, to permanently 
improve the navigation of the river, especially between Diamond Harbour and Calcutta. 
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From Lieutenant A. W. Stiffe, I.N., Port Officer, Calcutta, to tbo President of tbe Committee on Docks at. 

Diamond Harbour,— dated Calcutta, the SOtb March 1882. 

In compliance with Mr, Wawn^s verbal wish, I send you the following notes. 

As to room at Diamond Harbour for anchorage, there is unlimited room. Of course a 
larger number of ships will occupy a greater length of the river than a smaller number; that is 
all that can be meant by stating there is no room. 

As to the question of docking or undocking during the monsoon or southerly gales, I can 
understand that there may be days in the year when the wind is so strong it would be difficult 
to moor ships at all. It does not appear to be an insuperable difficulty, and no doubt will be 
found less than anticipated. I remember the same difficulty was anticipated with the Bombay 
docks. 

At the same time I think it is to be regretted that no nautical man was appointed a mem- 
ber of a Committee on so very nautical a question. I should have been prepared to suggest a 
site about three miles higher up than Diamond Harbour creek^ near Hospital Point, as being 
in smoother waters. 

I think it is possible there may be certain days in the year when vessels could not be 
taken out or in safely ; but I think, as a rule, it will be found possible to dock ships or undock 
them without difficulty at the proposed site in the creek. 



From Captain C. J. Wilkinson, Superintendent, Peninsular and Oriental Steam Navisration Co., to the Secretary 
to the Committee on Docks at Diamond Harbour, Writers' Buildings, — No. GN50 — 82, dated Calcutta, the 
10th March 1882. 

I am in receipt of your President's letter regarding the proposition for constructing wet 
docks at Diamond Harbour, and have much pleasure in replying to those questions appertain- 
ing to my own position as Agent for a Steam Packet Company. 

I have avoided giving answers to those that are purely mercantile ; also to those which 
can be better replied to by the pilotage staff. 

Looking at the matter from a shipowner's point of view, I consider the docks would be 
of immense advantage, if the cost of construction would not raise the charges on shipping higher 
than they are at present. There would be a saving of some few hom*s on the inward passage^ 
and at least 24 hours on the outward with the greater immunity from risk of an accident to a 
long ship rounding Hooghly Point on a strong flood tide, or in going down the river during 
the freshets when she has very often to anchor at Fisherman's Point. This latter can show a 
long list of disasters. 

It has been sufficiently proved to the satisfaction of all shipowners that the larger a ship 
is built, with reference to the trade she is employed in, the greater will be the profits in pro- 
portion to the capital expended ; but whilst the present risks of navigation exist in the upper 
part of the Hooghly, there must be a restriction to the size of the ships beyond what may be 
considered the limit of the requirements of the trade, and I am of opinion that this limit has 
already been reached by the present ships of nearly 400 feet long and 24 feet draught. 

This limit is not at present influenced by the Suez Canal, as a vessel can safely pass 
through at a draught of 25 feet 6 inches. 



From MesssrB. GLiJ)BT0NE, Wtlie & Co., to the President of the Committee on Docks at Diamond Harbonr,^- 

dated Calcutta, the 22nd February 1882. 

We have now the honour to wait on you with our answers on the various questions rela- 
ting to the navigation of the Hooghly, and to the construction of docks at Diamond Harbour, 

In sending you these answers we desire to offer a few remarks on the subject. 

The scheme is one which we do not think will meet with success. Half measures are 
generally ineffectual, and the dock accommodation, as at present sketched, would not even be 
large enough to sufiice for half the tonnage that is generally in Calcutta, The difficulties to 
shippers would therefore be doubled, and many shippers would have to keep up an establish- 
ment at Diamond Harbour as well as at Calcutta. The attempt to make Port Cannino* the 
port of Calcutta, though ineffectual, had, we think, many more advantages than the present 
scheme in regard to Diamond Harbour. The avoiding two difficult points of the river, when 
there are four others below Diamond Harbour as difficult, if not more so, would not be worth 
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the espenditute of so large a sam of money, for we think it would require considerably more 
than a million sterling to tranrfer the shipping trade of this port to Diamond Harbour. 

We also think that past ^xpeHence would show that the efEects of a cyclone are felt much 
more severely at Diamond Harbour that at Calcutta. 

The Cargoes of all vessels condng into the Hooghly must come to Calcutta^ and there 
can be no doubt that' it is greatly to the advantage of the importer, as well as the ship, that 
the goods should be landed at their destination without any trani^hipment when this can be 
done. The same would apply to exports, and we are sure that exporters would prefer putting 
their cargo' on board a vessel lying in Calcutta, rather than run the risk of sending it down to 
Diamoiid Harboar where it might be shut out, and sodause great complications between the 
shipper and ship agent. Moreover, ft seems to b^ intended to charge the ship with the ^tpense 
and ri^k of dathrying both import and export goodd between Diamond Harbour and Calcutta 
by rail — a charge which no shipowner would willingly agree to ; and if, with docks at Diamond 
Hatbotit, ships had the option of proceeding to Calcutta, We believe that nearly all vessels 
would dontinue to dome on to Calcutta, for, in our opinion,' the advantages that seem to be 
offered by this scheme would be in no way commensurate with the very much heavier expenses 
that would bie incurred if ships had to discharge at Diamond Harbour and forward their cargoes. 
For if such a sum as proposed, viz., one million sterling, be expended on the building of docks, 
there must, as a matter of necessity, be heavy charges levied on the ships making use' of the 
docks, and when to this is lEtdded the railway freight between Diamond Harbour and Calcutta^ 
we feel convinced that a port at Diamond Harbour would be more expensive to shipping than 
Calcutta is at present, and shipowners now complain of Calcutta as being one of the most 
expensive ports in the world. 

' *There is one practical objection to the scheme which seems to have been entirely overlooked, 
ahd that is, 6hat the proposed position of the docks is on a dead lee shore during the south-west 
monsobft, when it will seldom be possible to dock and undock vessels with safety. 

Of late years there has been a very considerable increase in the size of vessels coming to 
Calcutta, yet during that time there have been fewer accidents in the river than previously, 
and the dangers of the James and Mary's seem to have been reduced to a minimum. If; how- 
ever, there should be any chance of the channels silting up, we think that by an expenditure of 
a tithe of the sum proposed to be spent, the channels of the river could be kept open and its 
navigation be* rendered quite safe. 

We are of opinion that the port of Calcutta should remain where it is rather than have 
it, or any portion of it, removed to Diamond Harbour. 



From Messrs. Balli Bbothbrs, to the Secretary to the Committee on Docks at Diamond Harboar, Writers' 

Baildings,^No. 9, dated Calcutta, the 16th February 1882. 

We have the honour to submit herewith our remarks on the above subject in answer to 
the circular letter under date the 2l8t January last. 

To the several questions therein we are in a position to answer the following only, viz,,'-^ 

(For replies to question*, «ee pages 120 to 137.) 

' In conclusion, we beg to submit that, generally speaking, the proposed scheme, far from 
affording any advantage, would tend to cause many inconveniences both to importers and 
shippers. 

From Messrs. Hoabb, Millbb & Co., to the Secretary to the Committee on Dooks at Diamond Harboor,*- 

dated Calcutta, the 22nd February 1882. 

We find many of the questions contained therein beyond the range of our practical experi* 
enoe ; those whiA have reference to pilotage can, however, be replied to fully after we have 
had an opportunity of conferring with the pilots who usually take charge of our steamers 
trading to this port from the United Kingdom, whose opinion would be valuable. 

We have not had an opportunity as yet of discussing with experts the question of insur- 
ance risk between Diamond Harbour and the Calcutta Fort. There can be no doubt as to the 
risk attending this portion of a vessel's voyage, but we doubt any tangible reduction ensuing 
in the rates of premia on either the hulls of vessels or on their cargoes from the proposed docks. 
The advantages to vessels, which we should expect from the proposed docks, would, in our 
opinion, arise out of, first, saving of time ; second, coal ; third, greater scope for size and draft ; 
the latter advantage affecting also the interest of the Calcutta trade generally. 

To the other questions we propose to reply in a general form; we cannot answer each query 
specifically as made. 
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From the form of the question we assume that the '^ space now at the disposal of the Port 
Commissioners '' refers to '* space '* on the left or Calcutta side of the river. 

In reply, we do not think the space will be sufficient for the traffic. 

As a matter of practical experience, whatever the " space ^' may be, the accommodation or 
arrangement of the port is not sufficient for its present export and import business, and if the 
transference of the station for the receipt or despatch of cargo from Howrah to Calcutta leads 
to an increase of the general trade of the port, the want of accommodation will be more appar- 
ent than ever. 

The labours of the Port Commissioners seem so far to have been mainly directed to facili- 
tating imports, and they have been very successful. They have rendered easy the increase in 
the import trade that has taken place within the last ten years ; but concurrently with imports 
the export trade has grown also, without, however, having had corresponding facilities provided 
for it to those that have been provided for the discharge of imports. 

Amidst the many advantages which the jetties have conferred on the trade generally, but 
chiefly on import trade, there has been this disadvantage, that they have interfered with the 
boat-owner's business. The jetties have disorganized the private discharging and loading 
arrangements of the port without having so far furnished a complete or perfect substitute. 

For practical purposes the jetties are sufficient for the import trade, almost all the vessels 
which enter from United Kingdom with general cargoes can be discharged rapidly at the 
jetties, and even in time of extra demand for space, steamers can load their export as rapidly 
as they discharge their import cargo ; but this only refers to general or " Calcutta assorted ^' 
cargoes. It does not include whole cargoes outwards. 

The export cargo from Calcutta is bulkier than the import cargo. With very few excep- 
tions, every vessel that clears from Calcutta clears full. On the contrary, many vessels, not- 
ably steamers, enter in ballast. Now, it seems to us that the arrangements of the port stand 
as if just the contrary were the case ; vessels can discharge quickly, and we think cheaply . 
whereas for loading they mainly depend on cargo boats. 

During periods of excitement in exports, such as periodically occur, the cost of putting 
cargo on board vessels at moorinj^s often becomes enormous. We have known the hire of cargo 
boats of 25 tons capacity, which is normally ft6 per day per boat, advance to R120, and 
remain at from RlO to 1160 for weeks together. This is as if the jetties were in times of 
pressure to raise their rates at will from 400 per cent, to 600 per cent. The export trade is not 
a steady trade. Periods of excitement occur chiefly in the bulky staples. 

(For replies to qiieitions, see pages ]21 to 138.) 

General, — We doubt very much that it would pay to construct the proposed dock at 
Diamond Harbour. We believe that liner steamers, which are full-powered and steer easily, 
would almost always prefer to discharge their assorted cargoes in Calcutta, and equally that 
they must load there. The chief, if not the only, customers of the docks would be such salt 
ships as might arrange to discharge there, and such " whole cargo'' carrying steamers as might 
arrangfc to load there. 

We believe that a very much smaller sum of money than it would take to build the docks 
could be most usefully employed to improve the navigation of the Hooghly, and to develope the 
appliances in the port itself. It is not space that is wanting in the port, but appliances and 
arrangement. 

Koughly speaking, we would adopt the Howrah side for exports and the Calcutta side for 
imports. The East Indian Railway should bring down to Howrah the seed and wheat from 
up-country. There should, along the right bank of the river, be warehouses suitable for storing, 
examining, cleaning, and packing seed and wheat. If the East Indian Railway crosses the 
river at Hooghly, and enters the heart of Calcutta, importers would have the greatest facilities 
for receiving their piece-goods on the left bank of the river, and of despatching them from a 
convenient station close at hand ; while, if the present Howrah station and the newly acquired 
foreshore on the right bank of the river are remodelled and built on or adapted for exports, we 
think x\s much will have been done to make Culcutta equal to the possibilities of her trade as 
the nature of her circumstances will permit of. 



Prom G. H. Simmons, Esq., Secretary to the Commissioners for making Imnrovements in the Port of Calcutta, 
to the Secretary to the Committee on Docks at Diamoud Harbour, — No. 126, dated ijalcatta, 
the 15th April 1882. 

I am directed to forward herewith, in original, a letter addressed to Mr. W. D. Bruce from 
Mr. J. R. Wells, a Branch Pilot, now on leave in England, forwarding his answers framed by 
the Committee on Docks at Diamond Harbour. 
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From Joseph Richabd Wblls, Esq., Brancb Pilot, to W. D. Bbucb, Esq., — dated London^ the 23rd 

March 1882. 

In forwarding my reply to the questions submitted to me for an opinion^ I ain afraid I 
have not been able to answer them so fully as I could wish ; each question contains matter for 
very serious consideration : the first one alone embraces a history of the navigation of the 
Ilooghly, past and present^ notably since the opening of the Suez Canal ; but doubtless, when 
the numerous opinions are at hand^ reviewed as a wbole, there will scarcely remain any question 
unanswered, and will leave on record a sufficient expression of opinion as will enable the Com- 
mittee to come to a decision as to the advisability of accepting or rejecting the scheme now in 
contemplation. 

I cannot at present see that the establishing docks at Diamond Harbour will in any way 
secure the permanent navigation of the H ooghly, when, as expressed in my reply to question 
No. 1, the serious obstacle being in the event of the Gasper Channel decreasing in depth, which 
once was the case, and which may re-occur at any time, although now and for some years past 
it has' remained so unexceptionally favourable for the heavy . draught vessels now trading 
between Europe and Calcutta. 



From W. H. Gbimlby, Esq., Oifjf;. Collector of Customs, Calcutta, to the President of the Committee on 
Docks at Diamond Harbour, — No. 876, dated Calcutta, the 7th March I882« 

I have the honour to acknowledge receipt of y6ur letter, dated 21st January last, forward- 
ing for replies a set of queries, with reference to a proposal to construct deep water docks at 
Diamond Harbour ; and in reply to state as follows : — 

(For replies to questions, see pages 109 to 140.) 

It has been suggested to ine that the excavation of a ship canal, with about 300 feet 
waterway, with an intermediate basin, if necessary, for crossing vessels, somewhat on the same 
principle as in the Suez Canal, across the country between Diamond Harbour and about 
Fisherman's Point, as the crow flies, would be a surer undertaking and much more likely to 
succeed than the scheme for providing docks at Diamond Harbour. 



OfiBce Note by Colonel S. Ti Trevor, R.K, Joint-Secretary and Chief 
Engineer, Bengal Public Works Department, on the Report of the 
Committee on Docks at Diamond Harbour. 

» 

Mr. Robert Steel, who was a member of the Committee till he went to England, has 
returned, and at my request has kindly furnished me with a note of his opinion, which I put 
up with this. Of the two alternative pro jects— docks at Diamond Harboui' or canal to the 
Alutlah — he prefers the latter, even if it should cost twice as much as the former. But he 
thinks both schemes premature, and would prefer to see an attempt made to extend the existing 
accommodation of the port. He would move the bridge higher up the river, and extend the 
jetties in that direction first, and afterwards in the other direction along the maidan frontage. 
He would go to ther length of removing Port William itself, if it presented any obstacle to the 
extension of the port. This idea of sweeping away Fort William, if necessary, to make room 
for the port, seems a little startling at fii-st, but I remember it was suggested long ago— I be- 
lieve by Sir William Mansfield, when he was Commander-in-Chief. 

&, Mr. Keswick is also of opinion that the accommodation in the port may be doubled 
within the existing limits, and proposes that steps should be taken to ascertain this definitely 
before proceeding with any scheme for docks elsewhere. 

3. Mr. Morrison's view. of these proposals for increasing tiie accommodation for shipping 
without leaving the present limits of the port is. that "they deserve careful consideration, but 
are open to the serious objection that they leave untouched the delays and dangers of the 
Hooc^hly.'^ He much prefers the Mutlah Canal scheme to that of docks at Diamond Har- 
bour, and has recorded his arguments in favour of the former and against the latter, which 
will be found at pages 71 and 91. 

4. In the Englidhman of the 2ud August, put up herewith, is a report of what is said 

u 
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by Mr. Miller, as President of the Charaber of Commerce, regarding the project for docks at 
Diamond Harbour. He spoke as follows :— 

*• The experimeDt would unsettle our trade and add to the current expenses of working it. In this 
view there would "appear to be general agreement amongst merchants : but the proposal is still in its infancy ; 
and remembering, as many here must, the strong opposition which existed to the work of the Port Commis- 
sioners on the first establishment of that body, I would venture to think we may prudently await a further 
development of the views of the professional advisers of Government before pronouncing definitely on it or 
actively opposing the proposal that has been suggested. It is possible that a wet dock at Diamond Harbour 
might prove convenient for salt ships to discharge, and for ships and steamers to load cargoes of jute and seed 
and wheat ; and if the undertaking could be commenced on a small scale and allowed to grow with the deve- 
lopment of trade, it is conceivable that it may prove the best remedy for our present congestion. It is still in 
embiyo, and in view of the great increase that is yearly being made in the size and capacity of steamers, and 
of the difficulty of navigating them up to Calcutta, I do not think we should condemn this proposal too hastily- 
Still it appears to me that it would be better to make the most of what we have got before venturing on these 
gigantic engineering feats, and I hope the mercantile community will be made aware, before it is too late, of the 
decision of Government, when one is arrived at, and again have an opportunity of forming an opinion." 

5. These views may, I think, be taken to represent the opinion of the mercantile com- 
munity generally, and they amount to this, that there is a strong reluctance to any separation 
or removal of the port from the neighbourhood of the merchants' oflSces in Calcutta. In 
deference to this opinion, I think the Port Commissioners should be asked to submit a full 
and detailed report and estimate, showing exactly what can be done to increase the accom- 
modation within the limits of the port, what it will c(»st, and how far it will meet the altered 
circumstances of the traffic when all the railways are centred in Calcutta. 

6. But if we are to be content to go on as we are, and merely expand existing arrange- 
ments, there can be no doubt that we shall never succeed in making Calcutta a cheaper port; 
and that is perhaps the thing most to be desired. In much of the produce exported — jute and 
wheat, for instance — the margin of profit is very small, and the very existence of the trade depends 
on the cost at which such produce can be delivered at the ship's side, and on the charges for 
freight. The existing arrangements of the port, under which it is impossible to deliver 
produce at the ship's side otherwise than by the employment of intermediate agencies, and 
after much handling and carting and boating, are about as expensive as can well be imagined. 
The port itself is approached by 120 miles of extremely diflBcult river navigation, which 
involves a very heavy expense in pilotage and detention. These are the grand drawbacks of 
the port and the main causes of its expensiveness. By merely expanding existing appliances 
we do not touch them. We cannot hope to get a harbour like Bombay on the sea-coast, but 
still we can do something to mitigate the present disadvantages. We can reduce the deten- 
tions and dangers of the river navigation by half if we build docks at Diamond Harbour, 
so as to enable ships to terminate their voyage there. We can extend the railway right 
into the docks, and build proper warehouses, with suitable appliances for lifting and handling 
goods on the railway, so that every possible facility and economy can be afforded in the 
treatment of goods up to the point of shipment. In this way, and in this way only, it 
a))pears to me, can we relieve trade of the burden of intermediate agencies, of the unnecessary 
expenses of cartage and boat-hire, and of such charges as may be attributable to the time 
and money spent by ships in navigating the Hooghly. The expense thrown, per contra, on 
trade by the termination of the voyage at Diamond Harbour is the extra cost of carriage of 
goods by rail to that point, and this the majority of the Committee think will be nothing in 
the case of goods booked through from up-country, and about one rupee a ton for goods 
booked to and from Calcutta. 

7. In calculating the saving to ships and steamers by terminating the voyage at Diamond 
Harbour, the Committee reduced the amount to an extremely low figure. The calculations 
are ^jiven in paragraphs 8-3 and 34 of the report, and it will be instructive to compare them 
with those given by Mr. Morrison at page 102. It was at his instance that the Committee 
cut down their estimate and produced a result of saving of R520 only for a steamer and 
R£,479 for a sailing ship. But for the purposes of his own argument in support of the 
Mutlah Canal scheme he makes the saving to be — 

For a Coasting steamer ......... 625 

Canal steamer .......... 2,230 

Sailing ship .......... 6,250 

One omission in the Committee's estimate should be noticed. At the end of paragraph 41 
it is slated that the dock charges of 14i annas per register ton would cover all dock dues, 
wharfage, landing charges, &c., excluding only crane-hire and warehouse rent. But in para- 
praj'h 42j where the estimate is given of the cost of bringing a steamer to Calcutta, only '• jetty 
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charges/' amounting to R386, are entered, and the *' landing charges/' &c., payable for the 
use of the jetties, and which are much the heaviest^ are omitted^ although in the case of 
the vessels using the Diamond Harbour dock the average charge of 14i annas per ton includes 
feueh charges. It should be observed that in the table given in paragraph 40 of the report, it is 
sliown that the Port Commissioners actually realised an income of R7,14,189 for the use 
of the jetties from 193 vessels, or an average of R3,700 per vessel ; whereas in the calcu- 
lation given in paragraph 41^ the Committee estimate that an income but slightly larger, 
R 7, 5 0,000^ will be sufficient to make the docks a remunerative undertaking, and that it can 
be realised from 468 vessels— an average of Rl^GOO per vessel. There is here, therefore, 
a saving of R2,100, for which no allowance has been made in the Committee's estimate. 
The Committee's report just touches on this point in paragraph 46, but in the absence of 
figures giving the precise incidence of the charges in each case, we could not go into the 
matter more fully. I think there is no doubt, however, that the Committee's estimate of 
savings errs too much on the side of safety, and that Mr. Morrison is probably more nearly 
correct, 

8. His estimate^ again, at page x of the appendix gives almost fabulous figures for the 
savings in boat and cartage expenses. He gives these figures as the anticipated results of the 
Mutlah Canal scheme which he is advocating ,* but they are the supposed results simply of 
berthing ships in properly constructed and furnished docks, instead of in the open river as at 
present. They are therefore applicable with as much force to the Diamond Harbour scheme as 
to that of the Mutlah Canal. I should say that they apply with much greater force, for (1) 
the Diamond Harbour scheme will involve only half the capital expenditure of the other, and 
therefore the charges, so far as providing for interest is concerned, will be proportionately less ; 
(2) it will reduce the distance between Calcutta and the sea to about half what it is now, and 
the saving due to this is an absolutely calculable quantity ; whereas in the case of the Mutlah 
Canal, there is no reduction of distance, and although the navigation is assumed to be less 
dangerous^ it will probably not be less expensive or dilatory than that of the Hooghly. There 
would be two sets of pilots— one for the river up to the entrance of the canal, and one for the 
canal itself, and the navigation of the latter will unavoidably be slow. The expense to sailing 
ships will certainly be much greater in the case of the canal than in that of Diamond Harbour 
on account of the towage; they must be towed in the canal, but they would get up to Diamond 
Harbour without it. There would be delay in warping them through the locks^ for they could 
not be towed in for want of space. Then, again, there are the important considerations given 
in paragraph 6£ of the report. On the whole, it seems to me that all the advantages of eco* 
nomy, which Mr. Morrison claims for the docks of the Mutlah Canal, can be much more reason, 
ably claimed for the Diamond Harbour docks ; while as to the question of men's business being 
destroyed, or their interests assailed, tiie whole discussion seems to me to turn on the question of 
providing for an inevitable increase of business, not on its destruction. There may, indeed there 
must, be changes in the methods of carrying on business to provide for such increase, but I can* 
not SCO how any idea of destruction can rise. But supposing Mr. Morrison's figures to be 
accepted for the sake of argument^ and that they are as applicable to Diamond Harbour as to 
the Mutlah Canal, we may form some estimate from them how greatly the savings resulting 
from the use of docks would exceed the extra carriage from Calcutta to Diamond Harbour 
The savings he estimates at R8 1,25,750, while the extra carriage on the total tonnage which 
entered the port would, at one rupee per ton, be fil2,20,546« 

9. But the main argument to my mind in favour of Diamond Harbour is that, which I 
have given in paragraph 6 above. Leaving out of consideration ordinary Calcutta assorted 
cargoes, which it may probably always be preferable to bring up to Calcutta, it is cleat from 
Mr. Leslie's note that there is reason to believe that a very large export trade in grain, coal 
&c., miglit be created if only the appliances existed for delivering such cargoes cheaply into 
ships' holds. Such trade is strangled by the expenses of shipment as the business of the port 
is now conducted j and the prosperity of Bengal, the wealth of the agricultural population, and 
its consequent ability to cope with famines when they occur, depend enormously on the foster*^ 
insT of such trade. 

10. The uncertainty of the permanence of the channels of the Hooghly below Diamond 
Harbour is a point which Mr. Morrison regards as almost fatal to the proposal to build docks 
there. But as he himself remarks, the Hooghly has been navigated for the last hundred years, 
and why not another hundred ? Those who recommend the expansion of the existing accom- 
modation at Calcutta, evidently are not deterred by any fear of the river closing. At any rate 
we know all that is to be known of the Hooghly channels, but our experience of the Mutlah is 
almost nothing. There appears to me to be less wisdom in sinking three millions on a specula- 
tive transfer of the port to a new and almost unknown river than in spending a million and a 

ul 
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half in providing docks on a river which already forms the port of Calcutta, and of which we 
know the worst. 

11. The opposition of the mercantile commnnity throws a difficulty in the way of proceed- 
mg with the dock scheme. I tliink not only should we g-et a report ar.d estimate from the 
Port Commissioners to set nt rest the question of the possibility of extending tiie present port, 
but we should also appoint some one to investigate the sclieme for the canal to the Mutlah, 
and frame as correct an estimate as possible of its cost. In the meantime I think the Com- 
mittee's report should be made public. 



Opinion of Mr. Robert Steel on the best means of providing suflBcient 

accommodation for shipping. 

I quite agree with the Committee that something must be done to accommodate the 
increased trade of the Port of Calcutta, which we must look for in the early future. The 
practical question at issue is whether this object can be best attained by the construction of 
docks at Diamond Harbour. 

^riie alternative scheme, which was most prominently brought before the attention of the 
Committee^ involved the construction of a dock in Calcutta itself, connected by a ship canal 
with the Mutlah, and also connected with the River Hooghly. I can offer no opinion as to the 
practicability of this scheme or its cost. Assuming, however, that the cost would be 
£8,000,000 as against £1,500,000 for the Diamond Harbour donks, I would consider the larger 
exppnditui-e far preferable in every way. The canal from the Mutlah would evade the dano-ers 
of the Hooghly altogether ; whereas the other scheme would not avoid the difficult navigation 
of the lower part of the Hooghly — the part where the channels are subject to the greatest dis- 
turbance, and where thei-e seems to be the greatest fear of permanent deterioration. 

At the same time, while expressing a decided preference for docks at Calcutta rather than 
at Diamond Harbour, I am of opinion that both schemes are premature, and that the means 
pxist for providing for the accommodation of a trade, double in extent of that hitherto carried 
on, by improving the port of Calcutta itself. The first step in this direction should be the 
removal of the floating Hooghly Bridge to a point higher up the river. This bridge at present 
strangles the port, and renders a large part of the river frontage comparatively valueless on 
account of the delays, dangers, and expense of bringing vessels through the bridge. The next 
step should be the utilization of the river bank below Chandpaul Ghfit. At present no use is 
made of this invaluable frontage, and Government has hitherto insisted that no scheme of port 
improvement shall be allowed to touch the frontage between Chandpaul Ghfit and Prinsep's 
Ghftt. It appears to me that the time has now come for the removal of this restriction. The 
space in question should be made use of for the construction of jetties and for the loading of 
cargo boats. If this involves the removal of the Eden Ganlens, the throwing back of the 
strand bank road, and even the removal of the Fort itself, still it appears to me the proper 
solution of the difficulty. The Fort has already been moved from the site of the Custom 
House to its present position, because it was in the way ; and sooner or later it must for the 
same reason be moved again. Such value as it has consists in its capacity to prove a rallying 
ground in case of tumult, and a barrack for soldiers, rather than in any necessity for com- 
manding the river approaches. Some time or other it may be desirable to construct a wet dock 
either at Garden Reach or on the site of the present Fort. 

I will not go over the detailed objections to the Diamond Harbour dock scheme which 
have been laid before the Committee. 1 will, however, state that, in my opinion, the scheme 
would not induce a large direct business between Diamond Harbour and up-country markets. 
Imports would continue to come to Calcutta and be distributed from thence. Exports would 
continue to come to Calcutta for assortment, packing, and sale. In my opinion, any ouin from 
saving of risk and expense by terminating a voyage at Diamond Harbour will be more than 
counterbalanced by the exixjnse of railway carriage between Calcutta and Diamond Harbour. 
In expressing this opinion I assume the correctness of the Committee's estimate of R I per 
ton for railway carriage. At tlio san)p time I believe that this estimate is quite inadequate, 
and 1 cannot think that the Commit tre have taken into consideration the great outlay which 
would be necessary for trebling the line of rails and providing in a suitable situation in 
Calcutta extensive godowns for recf^iving and delivering goods. If full use is to be made of 
such a dock as that speciiicd, the Calcutta goods station would require to have almost as 
much accommodation as the East Indian Railway station at Howvah, nnd would involve very 
great expenditure. 
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In my opinioD, the proposed docks at Diamond Harbour would be unpopular on all hands 
both with the owners of ships and also with shippers and importers of goods. As a shipowner 
I would not accept a lower rate of freight for a voyage terminated at Diamond Harbour if an 
expense of ill per ton on the cargo for railway carriage was thrown on the ship. As an 
importer of goods, or an exporter of produce, I would by no means employ a ship or steamer 
terminating her voyage at Diamond Harbour, unless at a lower rate of freight than that 
charged by ships coming to Calcutta. The detailed reasons for these objections on the part of 
merchants to the employment of Diamond Harbour have been put before the Committee by 
others and need not be repeated. It follows from what I have said that, in my opinion, docks 
in Diamond Harbour would not be made use of until trade was relunctantly diiven there by 
an absolute deficiency of accommodation at Calcutta. 

The Committee was appointed to consider the Diamond Harbour scheme only, and had no 
instructions to examine alternative schemes in detail. In consequence the Committee has been 
unable to cover the ground absolutely necessary to give practical value to its report. The real 
question at issue involves ihe detailed examination of all the practical alternatives — a task 
which, in the absence of instructions, the Committee could not attempt. 



Minute by His Honor the Lieiitenant-(jovernor of Bengal. 

I think that all these papers should be published for general information before the 
Government can taue any further steps in the matter. 

The C'ommittee, whose report is now under consideration, was appointed by the Lieute- 
nant-Governor of Bengal, in December 1881, to examine the question of the construction 
of wet docks at Diamond Harbour, in view of the sanction which had then been received 
for a railway from Calcutta to that place. The railway referred to is now all but completed, 
and will be open to traffic in the couree of a few weeks ; and there can be little doubt that, if 
not at once, yet certainly with the completion of the railway bridge over the Hooghly (which 
will probably be finished in 1885), the advantages of a subsidiary port at Diamond Harbour 
would be very great to the mercantile and shipping community, if its establishment is within 
the limits of a practical and profitable undertaking. By the successful completion of such a 
project, the diflSeulties and dangers to which navigation of large ships above Diamond Harbour 
is exposed would be removed, the cost now incurred in bringing ships up the longer distance 
to Calcutta would be saved, the expenses involved in loading and unloading cargoes, in portage, 
and other similar charges would be diminished, and great convenience would probably result co 
the passenger traffic from and to Calcutta. It was not, however, with reference to these 
future possible advantages that the question of this Diamond Harbour dock scheme was mainly 
revived. The much more serious consideration has pressed itself upon our attention, that with 
the rapid development of railways converging on Calcutta, and the vast strides which the trade 
of the port has made within the last ten years, the existing accommodation for ships in the 
port of Calcutta is insuflicient to meet the requirements of the increasing traffic. As to this 
f act^ there appears from the 1 8th paragraph of the Committee's report to be no difEerence of 
opinion among the members of the Committee, who agree "that a large increase in the 
accommodation of the port of Calcutta will soon be an urgent necessity.'^ The unanimity, 
however, begins and ends at this point ; for on the further question as to the best means for 
meeting this diflSculty, though t strong majority of the Committee are favourable to the 
Diamond Harbour project *^ as the most practicable scheme which has yet been proposed, and 
the one that offers the best prospect of financial success,*' it is found that the merchants of 
Calcutta, presumably those who are most nearly interested in its effectual solution, deprecate 
any measure which will tend to remove the shipping from the present limits of the port. This 
view, though not universally accepted by the mercantile community, is based on the opinion 
" that the transfer of a part of the business of the port to Diamond Harbour, or to any 
similar locality, would be attended with much inconvenience and expense.*' It would be 
necessary, it is urged, to keep up double establishments, and to rent a double set of ware- 
houses : matters of importance will either have to be settled by subordinates, who will be unfit 
to deal with them, or will have to be delayed for the decision of a principal, who will be forty 
or fifty miles away. "The value of the property of the Port Commissioners, and of the 
owners of godowns in Calcutta, will be seriously depreciated. The example of Port Canning 
is sufficient to show the danger of attempting to divert trade into new channels.*' 

The objection thus generally taken is further strengthened by the dissents which have 
been recorded by two eminent meipbers of the Committee, representing the mercantile interests 



158 CONSTRUCTION OF DOCKS IN THE PORT OF CALCUTTA. 



of Calcutta^ who consider that there is room within the limits of the port for much further 
expansion of improvements, and agree with Mr. Duff Bruce, the Vice-Chairmau of the Port 
Commissioners, that the present accommodation can be considerably increased. Mr. Keswick, 
in his note of dissent, adds that his " enquiries lead him to believe that it is possible for the 
Port Commissioners to acquire land on both sides of the river from Garden Beach downward, 
sufficient to double the accommodation of the port, and provide sufficient warehouse and jetty- 
room;" and Mr. Gr. H. Morrison, speaking with the authority of President of the Chamber of 
Commerce, records, among other objections to the proposal, the opinion that the docks at 
Diamond Harbour, if successful, would gravely prejudice Calcutta as a centre of trade, and 
probably ultimately destroy it as a port (page 98). 

Now, in considering the measures which have been adopted during the last twelve years 
to extend the facilities within the port, it is desirable to notice the great improvements which 
have been made under the Port Trust. Twelve years ago (I am quoting from the report of 
the Committee on the Diamond Harbour Dock project) " there were no jetties, wharves, 
warehouses, or appliances available generally for loading or unloading vessels in the Port of 
Calcutta. Vessels were moored in the river and cargoes were discharged and taken in by 
means of cargo-boats. The Port Trust was established in 1870, and since then great facilities 
have been provided by the construction of jetties supplied with suitable goods-sheds, hydraulic 
and steam-cranes, and a line of tramway in rear of the jetties in connection with the Eastern 
Bengal Railway .^^ During the period in question the number of jetties has been doubled. 
There are now eight of them, and the extent and growth of their advantages may be gathered 
from the fact that, while the number of vessels accommodated by the jetties was in 1869-70 
only 75, in 1880-81 there were 193. Again, whereas in 1871-72 (the earliest date for which 
fio^ures are available) the total jetty receipts for imports and exports came to R3,63,145, in 
1880-81 they amounted to S7, 14,189. The report goes on to say that 'Hhese jetties and 
their appliances for loading and unloading are all of the latest approved types of construction, 
and admirable in all respects. If there were room in the port for extending them from time to 
time to meet the growing trade, it seems probable that such a course would be adopted in 
preference to taking up new ground for docks at a distance from Calcutta, and that merchants 
would be content to trust, at all events till the growing size of vessels exceeded the draft 
available in the river, to the acknowledged skill of the Pilot Service to overcome the dangers 
of the navigation of the Hooghly. But the jetty accommodation is not really sufficient even 
for the existing trade of the port, and the evidence we have collected shows that, although 
room might he found for S07ne extension, yet it is very doubtful whether the space available in 
port could be made adequate at any reaso?iable cost to meet the increased trade that will he 
brought to Calcutta by the opening of the railway bridge over the Hooghly y and the extension 
of railways in Bengali 

The part which I have italicised in the above quotation raises an issue as to facts regard- 
ing which the dissenting members of the Committee at all events are opposed to the majority 
of the Committee ; and it is due, I think, to the influential body who take this objection, and 
who after all are the most interested in the settlement of the question, that the matter as to 
the further capabilities of the extension of the port should receive a fuller and closer investi- 
o-ation than has yet been attempted. It is quite true, as Colonel Trevor points out, that by 
merely expanding existing appliances we do not touch the great drawbacks of the port and 
the main causes of its expensiveness, which lie in the 120 miles of extremely difficult river 
navigation, involving heavy charges in pilotage and detention. The Diamond Harbour scheme 
if established, would at once diminish these and other evils in the present system. On the 
other hand, the proposals of the Committee subvert all the present business arrangements 
of the port, and I am quite certain that the Government could not commit itself to any 
project involving an outlay of a million and a half of money without a detailed dis- 
cussion of the alternative suggested of extending the accommodation in the present limits 
of the port. It is scarcely necessary for me, upon this view of the case, to state at 
leno-th my own views. But I confess that I entertain very strong doubts whether any 
possible extra facilities within port limits will afford more than a very temporary relief. 
The future developments of trade which the continual progress of railways encourages are 
incalculable ; and when the bridge over the Hooghly is finished, and direct communications with 
Calcutta have been established from the producing districts of the North- Western Provinces, 
and the tracts of country served by the Northern Bengal, the Central Bengal, and the contem- 
plated line from Seetaramporeto the Central Provinces, with their connected branches, the space 
at present at the disposal of the Port Commissioners seems to me to be utterly inadequate. I 
leave out of question the lines which are under survey and construction in the Dacca and 
Mymensingh districts, and the lines protected under the same general system towards Tippemh, 
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Cachar^ and Chittagong, because all the produce and trade of those regions seemsi upon the 
most cursory view of the map^ to be likely to seek its most natural outlet from the port of 
Chittagong. But even with such relief as this may give^ I doubt whether any economy of 
space, or any extension of jetties and appliances within present port limits, will meet its 
requirements a few years hence. As the issue, however, has been directly raised by the 
merchants of Calcutta, it is right that it should be settled before any action is taken upon the 
Diamond Harbour proposals. 

I propose, therefore, to publish the papers with this minute and the note recorded by 
Colonel S« T. Trevor on the 4th August last. I would ask the Fort Commissioners, in commu- 
nication with the Chamber of Commerce, to institute an enquiry as to the measures possible 
for extending the present accommodation of the port, and the cost at which such changes could 
be effected. I limit myself to this point, because the Mutlah Canal scheme, which has strong 
advocates in some members of the mercantile community, has more than once been under 
discussion, and no serious effort has ever been made to raise the capital required for its pro- 
secution. In forwarding, however, the papers to the Government of India, and explaining 
the action we have taken, it may be stated that, if they deem it advisable, a professionsJ 
survey of this work would be undertaken. Our object is to discover a remedy " for the pre- 
sent congestion /' and if every scheme which is started has to be investigated in all its details 
we shall have to postpone practical action to an indefinite period. If the extension of the 
existing accommodation of the port fails us, I see no better hope for relief than in the estab- 
lishment of a subsidiary port at Diamond Harbour in connection with the railway to that place 
which is about to be opened. 

l?tA February 1883. 

From Colon BL W. S. Trevor, BE., Secretary to the Government of India, ta the SecretArj to the Government 
of Bengal, Public Works Department,~No. 11 eM., dated Fort William, the 14th March 1883. 

I am desired to acknowledge the receipt of your letter No. 615 M.P.I., of the 28rd ultimo, 
with enclosures, on the subject of constructing docks at Diamond Harbour, and to state that 
the Government of India entirely concur vnih. His Honor the Lieutenant-Governor as to the 
necessity for further enquiry regarding the extensions of accommodation possible at Calcutta 
itself, before embarking on any scheme for providing docks at a distance. 

2. Without attempting to prejudge the question at its present stage. His Excellency the 
Governor General in Council cannot but feel that there is some force in the objection of the 
mercantile community to being compelled to carry on one portion of their business at a place 
some forty miles distant from their head-quarters, and in the argument that it is improvident 
to commit for ever the trade of the large portion of India commanded by Calcutta to the risks 
and inconveniences of one portion of the Hooghly River in order to escape those of the other. 
If it were found possible to construct docks in the vicinity of Calcutta itself, this dilemma 
would be avoided, and while, indeed, the risks and delays of the Hooghly would remain as at 
present, the possibility would remain open of avoiding them, at any future time when the trade 
could bear the charge, by means of a canal connecting the docks with the Mutlah River. 

3. I am therefore desired to suggest that the enquiry by the Port Commissioners should 
embrace the feasibility and cost of a wet dock of reasonable size, but capable of enlargement 
hereafter, and the expediency of the Commissioners themselves carrying out the project by 
means of capital to be raised by them for the purpose. Due consideration will, no doubt, be 
bestowed by them upon the various projects which are enumerated in the 9th and 1 0th para- 
graphs of the Diamond Harbour Committee's Report, and especially on those for docks at Akra, 
which have lately been reproduced, in a somewhat different form, by the Port OflScer of 
Calcutta, Lieutenant Stiffe. 

4. In connection with this subject, I am to state that His Excellency the Governor 
General in Council approves of the recommendation of the Government of Bengal, in para- 
graph 13 of Mr. Levinge's letter No. 969R. of the 23rd ultimo, that for the present at least the 
question of the central goods station in Calcutta should remain in abeyapce. In dealing with 
goods traflSc, it appears essential that all unnecessary handling should be avoided, that all 
carting and boating intermediate between railway wagons and ^hipping should be eliminated 
as far as possible. If docks at Calcutta should be found feasible, the most convepient situation 
for a dep6t for all goods, except those intended for local consumption, will obviously be one in 
immediate connection with the docks. 

5. In conclusion, I am to suggest that, in view of the great importance of making early 
provision for the rapidly growing trade, the Commissioners may be requested to submit their 
report at the earliest practicable date. . 
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Report of the Committee appointed by the Port Commissioners to consider, 
in communication with the Chamber of Commerce, the measures which 
it is possible to take for the extension of the present acconmiodation of 
the Port, and the cost at which any changes which may be recommend- 
ed can be carried out- 

The Committee was appointed, in pursuance of an order recorded by His Honor the 

Lieutenant-Governor in a minute, dated 17th February 1883, 
ReasonB for appointing Committee. ^^^^ ^^^ ^^^^^^ ^ j ^^^ Committee appointed in December 1881 

to consider the question of constructing docks at Diamond Harbour. That Committee, while 
imanimous in reporting that the existing accommodation for ships in the port of Calcutta is 
insufficient to meet the requirements of the traffic, and that a large addition to the accommoda- 
tion of the port will soon be an urgent necessity, differed as to the project of docks at Diamond 
Harbour being the best means of meeting the increasing demands of the trade. A strong 
majority, composed mostly of Government officers, were in favour of the scheme, which was 
unanimously opposed by the mercantile members of the Committee. In the face of this oppo- 
sition, and having regard to the opinion expressed by the dissenting members of the Committee 
as to the possibility of providing, in Calcutta itself, the requisite accommodation for the in- 
creasing trade of the port. His Honor the Lieutenant-Governor recorded, in the minute above 
alluded to, his opinion that '* it was due to the influential body of objectors, who are after all 
the most interested in the settlement of the question, that the matter as to the further capabi- 
lities of the extension of the port should receive a fuller and closer investigation than has yet 
been attempted. '^ 

2. In pursuance of this expressed opinion of His Honor the Lieutenant-Governor, orders 

were communicated to the Port Commissioners in Public Works 
Scopeof Committee's enquiry defined. Department letter No. 616 M.P.I.,dated 23rdFebruary 1883, 

calling upon " the Commissioners, in communication with the Chamber of Commerce, to institute 
an enquiry and submit a report as to the measures which it is possible to take for the extension of 
the present accommodation of the port, and the cost at which any changes which may be re- 
commended can be carried out.^' Thesfi instructions were further supplemented by an order 
No. 896 M.P.I., dated 20th March 1883, Public Works Department, Bengal, under which a 
copy of Government of India letter No. 116M,, dated Hth March 1883, was forwarded for 
the information and guidance of the Port Commissioners in the preparation of the report already 
asked for. In this letter, No. 116, of the Government of India, it was suggested to the Gov- 
ernment of Bengal that the scope of " the enquiry by the Port Commissioners should embrace 
the feasibility and cost of a wet dock of reasonable size, but capable of enlargement hereafter> 
and the expediency of the Commissioners themselves carrying out the project by means of 
capital to be raised by them for the purpose; due consideration being given to the various pro- 
jects'^ previously brought forward for providing docking accommodation for the shipping 
of the port. 

3. On receipt of these orders of Government, the Commissioners at the 3S4th meeting 

appointed the following members of their Corporation to serve 

Appointment of Committee. ^^ ^j^^ Committee :— 

H. A. Ccckerell, Esq., C.S., C.S.I., Officiating Chairman. 

D. Scott, Esq., C.E., the OfFg. Viee-Chairman ; subsequently relieved by W. Duff 
Bruce, Esq., C.E., Vice-Chairman. 

Franklin Prestage, Esq., C.E., Agent, Eastern Bengal Railway. 

W. P. Alexander, Esq., of Messrs. Mackinnon, Mackenzie & Co. 

J. J. J. Keswick, Esq., of Messrs. Jardine, Skinner & Co. 
Advantage was taken of the first vacancy which occurred in the Commission to bring 
Mr. Bradford Leslie upon the board, and he was at once appointed an additional member of the 
Committee. Shortly afterwards Mr. Leslie went on leave, and on his return to Calcutta with- 
drew from the Committee in consequence of the other members determining to press uponGov- 
eniment the expediency of constructing the new railway bridge at Cossipore instead of Hooghly. 
The Chamber of Commerce nominated the following members to serve on the Committee : 

The Hon'ble R. Miller, President of the Chamber, of the firm of Messrs. Hoare, Miller 
&Co. 

H. B. H. Turner, Esq., of the firm of Messrs. Turner, Morrison & Co. 

James Stevenson, Esq., of Messrs. Graham & Co. 
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Subsequentlj on Mr, Miller leaving for England the Chamber nominated — 

Lorraine King, Esq.^ of the firm of Messrs. Yale^ King & Co. ^ to serve in place of Mr. 
Miller, 

4. The Committee^ as above constituted^ met on the following 

dates : — 

Aug^nst 13th, 1883. 
14th, 
16th, 
16th, 
20th, 
21 St, 
23rd, 
27th, 
28th, 
29th, 
September 3rd 



Meeting^s held. 




April 7th, 


188 


l4th. 


99 


28th, 


II 


May 6tb, 


II 


9th, 


11 


June 6th, 


II 


7th, 


II 


11th, 


II 


16th, 


II 


28th, 


II 


Augast 9th, 


l> 



II 



10th, 



»> 



91 
» 
M 
M 
II 
t» 
•9 
»l 
II 



l» 
If 
II 
I* 
II 
II 
• I 
II 
It 



* « • • 

5. Looking to the very complete evidence taken by the Diamond. Harbour Committee, as 

recorded in the appendices to their report, and to the practi- 

evi ce no conai ere n ^' cal knowledge of the requirements of the commerce of the 

port possessed by several members of the Committee^ it was not considered necessary to examine 

witnesses. 

6. Before proceeding to consider in detail the several proposals which they have had 

before them, and the particular proposals which they have 
Digtmctive featorei of the trade of agreed to accept and recommend for adoption, the Committee 

desire to draw attention to some of the special characteristics 
of the trade of the port of Calcutta, and to the following facts in connection with the nature 
and extent of its shipping business. The annual administration reports of the Port Commis- 
sioners record the number and tonnage of the vessels, distinguishing steamers from sailing 
vessels, arriving and leaving port^ the vessels being chtssed both according to draft and tonnage ; 
but for the purposes of this report it has been found necessary to analyse the returns available, 
so as to arrive at the trade in which these vessels are employed, and the quantity of imports 
into, and exports from, Calcutta. It has also been considered advisable to attempt some further 
classification in regard to imports and exports, with a view to ascertain the accommoda- 
tion required, and the best facilities which could be g^ven for discharging and loading the 
vessels. The total number of ships which entered the port during the year 1882-83 was 1,151, 
and the total tonnage was 1,510,844 tons net, and 1,982,187 tons gross register. The jetties 
accommodated all the general import cargo vessels, other than those from China and coasting 
ports; and the number of vessels berthed at the jetties during the year was 199. Taking 
these figures and the further particulars furnished by the list of entries at the Custom House, 
the following classification of the 1,151 vessels which arrived during the year is here given, 
as showing in a general way how the import trade of the port is distributed among the vessels 
engaged in it : — 

Vessels bringing general cargo from ports of the United Kingdom 

and Europe •.....•.. 199 
Vessels from China, the Straits, and Coast Ports .... 
Vessels from the United Kingdom, bringing railway material and 



iron 



Vessels bringing horses, and in some oases a few articles of import . 
Ditto petroleum ....... 

Ditto coals ........ 

Ditto salt 

Ditto ballast 



imber. 


ToDoage net 


199 


375,947 


332 


356,155 


33 


47,886 


11 


14,766 


27 


37,179 


40 


.57,440 


174 


234^171 


335 


386,841 



T0Ti.L . 1,151 



1,510,344 



7. The figures given in paragraph 43 of the Commmissioners' Report for 1882-83 show 

that there hajs been a progressive increase during the past 
four years in the tonnage of the port, the figures being as 



Increase in tonnage, 
follows : — 



Tear. 

1878-79 
1879-80 
1880-81 
1881.82 
1882-83 



]f amber. 


Gross tonnage. 


Net tonnage. 


967 


1,430.789 


1,115,392 


896 


1,415,979 


1,103,013 


984 


1,679,868 


1,220,546 


1,074 


1,808,905 


1,W,«99 


1,151 


1,982^87 


1.510,344 
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Abstract of imports. 



8, Tlie following statements are abstracts of the imports and exports of the year 18S2-83, 

as far as they can be collected from the Custom House and 
other available returns. The information regarding exports 
is for all the large staples, as full and accurate* as it can possibly be; but, in the matter of 
imports, the information is defe^jtive, inasmuch as only the values and not the quantities of 
a number of the items are recorded in the Custom House returns. The Jetty returns give 
the quantities of all general cargo, and these have been taken to supplement the Custom 
House import Usts. 



Statement of Fnncipal Articles imported into Calcutta during ISS^SS, 



Articlen. 
Salt ..... 
Piece-goods 

IroD, bar, sheet, rod, ke. 
„ rails and sleepers . 
Coals .... 

Oils ..... 
Machinery. 

Timber .... 
Seeds .... 

Gram and pulse . 
Cocoanuts, nuts, and vegetables 
Beer, wine, &c. . 
Buildiog materials 
Copper .... 
Stones and marble 
Cotton, raw . • 

,, liW ISl • * . 

Spices • • . . 

Provisions 

Coir . . * . . 

lil iscellaDeous goods recorded by weight 

recorded by measurement 



n 



ft 



Total 



Tons. 

326,555 

81,055 

76.522 

56,^)95 

75,513 

68,243 

2f^469 

42,748 

29.433 

26.553 

18,2()8 

15,554 

11,650 

11.502 

9,593 

8.591 

6,846 

6,744 

6,742 

4,579 

67,663 

83,565 

1,040,513 



9. The following is an abstract of the principal exports for the year 1882-83, and as far 

as the return will admit, the corresponding fic^res for the 
four previous years are shown in comparison with the returns 
of 1882-83 :— 



Abatnict of exports. 



Comparative Statement showing Principal Articles of Export from Calcutta during the past 

five years. 





AVTICLRN. 


1883-83. 


1881-82. 
Tons. 


1H80.81. 


187H-80. 


1878-79. 






Tons. 


TonB. 


Tons. 


Tons 


1 ! Grain, rice ...... 


6(K),906 


472,708 


424,126 


254,903 


387,001 


2 Jute, raw .... 






462,068 


347,683 


271.382 


315,777 


287,727 


3 Grain, wheat . 






222,188 


333,810 


199,9' »4 


84.435 


60,991 


4 Seeds, oil . . . 






281,976 


233.1^64 


.SO 1, 389 


204,877 


255.368 


5 - Gunny bags .... 






139,122 


1U2.292 


102,130 


100,766 


85,009 


. 6 


Cotton, raw .... 






4,216 


3,507 


3,070 


2,616 


2,588 


7 


Hides and Hkina 






26,449 


24,764 


27,498 


37.271 


28,193 


8 


Cotton, raw . 






25,740 


35,147 


43,S69 


40,705 


17,201 


9 


Tea ... . 






25,673 


21,498 


20,660 


16,985 


15,367 


10 


Saltpetre 






20,034 


17,678 


17,667 


25,408 


19,107 


11 


Grain, other sorts than wheat 






31,677 


30,736 


29,595 


37,033 


61,099 


12 


Sugar .... 






13,382 


8,011 


3,593 


9,261 


8,122 


13 


Oil, castor 






9,277 


10,68) 


11,188 


10,150 


8,705 


14 


Opium .... 






4,104 


4,143 


4,145 


4,349 


4,026 


15 


Betelnnts 






11,529 


9.716 


7,797 


9.367 


8,650 


16 


Lac ..... 






6,662 


6,687 


4,028 


2,798 


4.076 


17 


Tobacco (leaf) 






8.642 


7,114 


9,426 


6.771 


10.321 


18 


Dye, indigo ...... 


4,993 


4,696 
1,673,639 


4,410 
1,485.777 


2,398 


3,747 






ToTir 


1 . 


1,798,536 


1,165,870 


1,247,298 



The increase in the export trade is indicated by the foregoing figures, and although the 
quantity of wheat exported during 1882-83 has fallen 33i per cent, below the shipments of 
the previous year, this trade has, during the past four years, developed considerably. The 
exports of raw jute show a marked increase, as do also gunny bags ; the latter during 1882-83 
being 35-75 per cent, over the quantity for either of the two preceding years. 
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10. The ports to which this produce was shipped daring 
Port, for which export. .« .hipped- 1882-88 are shown in the foUowing statement :— 



Asnctn. 


United 
Kingdom. 


Continent- 
aiBorope. 


Africa. 


United 
BtateSb 


West 
Indies. 


Anstralia. 


Ceylon. 

Barman, 
Coast Ports, 
aud China. 


Total. 


Bice . 

Jute, raw 

Wheat 

Seeds, oil 

Gannj bags . 

Hides and skins 

Cotton, raw . 

Cotton twist 

Tea 

Saltpetre 

Grain, other sorts 

Sngar . 

Oil, castor . 

Opinm 

Betelnat 

Lao 

Tobacco 

I^e, indigo . 


• 




Tons. 

70,326 

336,296 

174,944 

231,764 

1,096 

14,801 

16,266 

23,978 
6,698 

8V383 
6,529 

• •• 

4,898 

240 

2,346 


Tons. 

22*017 
37,761 
29,849 

6V536 
2,716 

••• 

2,876 
••• 

66 
297 
••• 
*•• 
••■ 
466 

1A91 


Tbns. 

68,^81 

9,316 

• • • 
2,710 

• •* 

!•• 

••• 

1,085 
2,712 

... 
••• 
••• 
••• 

199 

••• 


Tons. 

100,136 

19,994 

14,326 

6,746 

. •• 
■•• 

279 
6,193 

.r« 

• •• 

• •• 

1,726 
1^242 


Ton*. 

33,733 

••• 
••• 

1,241 

•■ • 

••• 
t • • 

• • • 

18,228 

• •• 
••• 
••• 

• • • 

• •4 

• • * 


Tons. 

3,451 
1,150 

"378 
29,167 

• • ■ 

• •• 

• • • 

1,211 

t • a 

1,294 

2,106 

* •• 

""38 
•-«■ 

• •• 


Tons. 

326,115 

2,469 

177 

96,'592 
366 
7,769 
4,216 
106 
4,282 
9.443 
4,934 
1,346 
4,104 

11,629 

7V73S 
214 


Tons. 

600.906 

462,068 

222,188 

281,976 

139,122 

26,449 

26.740 

4,216 

26,573 

20,034 

31.677 

13,382 

9,277 

4,104 

11,629 

6,662 

6,642 

4,993 




TOTAI 


J • 


896,466 


102,762 


84,303 


148,642 


63,202 


38,784 


474,388 


1,798,636 



IL The greikt increaae in tbe downward traffic on the East Indian Railway is shown in 

the following statement, copied from parag^ph 4 of a 

KanwlJ^ ""' ^^"^ ""^ ^"'* ^°'"*'' memorandum furnished by Mr. Bradford LesUe to the 

Diamond Harbour Dock Committee^ and to these figures 
have now been added the actuals for the year ending Slst March 1883 : — 



Statement of Hast Indian Railway Goods Traffic downwards from 1671 to 1880. 





- 


BxOlimi AC HOWBAH. 




Coals. 


Other goods. 


■ 


Tons. 


Tons. 


1871 . 




186,969 


192,633 


1872 . 




231,727 


181,161 


1873 . 




292,873 


219,733 


1874 


• 


311.924 


216,976 


1876 . 




293,796 . 


. 296,818 




1,316,289 


1,106,221 




Aveimge per year 


263,267 


221,044 


1876 . 


274,387 


631J89 


1877 


»•••••• 


308,484 


739,273 


1878 




398,687 


633,270 


1879 . 




389,450 . 


643,601 


1880 


■ 


387,836 


. 627,615 




1,768,744 


2,973,748 




Average per year 


361,748 


694,749 




For year ending 31st March 1883 • . . . 


602,763 


816.047 



u 1 
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April 

May 

June 

July 

August 

September 

October . 

November 

December 



January 

February 

March 



Summary showing the Monthlij Arrivals of Goods at Howrah, 



1882. 



1883. 



Total 



Bice. 


Wheat. 


Pulse. 


Tons. 


Tons. 


Tons. 


4.345 


11.076 


4,168 


3,724 


30,741 


7,942 


3,352 


33,110 


6.886 


1,81M 


25,376 


6,581 


895 


24.807 


3,850 . 


1,261 


9,194 


2.603 


1,012 


13,1^8 


3.814 


5,315 


27,720 


8,533 


9,688 


21,668 


6,294 


3,490 


6,998 


6,090 


2,155 


11,846 


3,772 


3,593 


14,432 


3,992 


40,724 


230,076 


62,655 



Seeds. 



Tons. 
22,388 

37,787 
37.429 
2(;,546 
45,367 
20,979 
21,177 
23,949 
18,224 



11,793 
13,339 
15,715 



Hides. 



Tods. 

1,396 
1,416 
1,419 
913 
1,149 
1,240 
1.287 
1,920 
2,889 



2,164 

2,628 
2.869 



21,290 



Cotton. 


Saltpetre. 


Tons. 


Tons. 


2,778 


2,663 


1,605 


2.358 


858 


2.187 


686 


1,298 


605 


1,899 


206 


1.319 


623 


1,431 


3,0(J2 


2,745 


6,274 


2,172 


3,856 


2,109 


4,839 


2,117 


3,255 

28,387 


2.264 


24,562 



Total. 



Traffic into Calcutta for shipment. 



12. During the year 1882-83 the total tonnage of the goods received by rail at Howrah 

amounted to 1,317,810 tons, and of this quantity 746,408 
tons were of the class of goods exported by sea from Calcutta, 
as shown in the following statement. The quantity of goods received at the Calcutta terminal 
stations of the Eastern Bengal Railway during the same period amounted to about 400,000 
tons, of whicK 341,693 tons were of the class of goods exported. An attempt Las been made 
to get the correct quantities of the river-borne trade into Calcutta, but although the boat 
returns are correct, as far as the Calcutta canals and Nuddea rivers are concerned, they do not 
include a large number of boats which pass no toll stations, and are not therefore included ia 
the canal returns. 



Statement showing the Amount brought down by the two Railwaysy by Boats and Inland Vessels. 











Qtiantity 




AlTICLBB. 


Quantity 
shipped. 


Quantity 
brought by 
PJaKt Indian 

Railway. 


Quantity 
brought by 
Eaatcrn Ben- 
gal Kailway. 


brought 

tbr« ugh 

eannlH aud 

Nuddea 

riYf rs by 

boats. 


Quantity 

brought by 

river 

steamers 

and flats i 




Tons. 


Tons. 


Tons. 


Tons. 


Tons. 


Rice ...••••• 


600,906 


40,724 


30,877 


379,718 


... 


Raw jute .....•• 


462,068 


106 


252,578 


228,521 


77,188 


Oil-seeds ....... 


281,975 


294,693 


6,341 


48.011 


2,01S 


Grain, wheat ..••••• 


222,188 


230,076 


• . • 


20,133 


... 


„ other aorta ...... 


31,677 


6,868 


Included 


79,626 


... 








in rice. 






Pulae 


Included 
in <^rain. 


62,665 


Ditto. 


... 


... 


Gunny bags 


139,122 


431 


15,611 


... 


... 


Cotton twist .....•• 


4,215 


• • ■ 


• . • 


. . • 


... 


„ raw 


25,740 


28,387 


2,341 


... 


... 


Hides and akina 


26,449 


21,290 


6,226 


... 


. . ■ 


Tea 


25,573 


231 


7,680 


... 


17,618 


Saltpetre 


20,034 


24,662 


* a • 


... 


• • • 


Sugar 


13,382 


6,274 


7,018 


... 


• • « 


Castor-oil ....••. 


9,277 


761 


* .. 


. • • 


• • • 


Opium ,...•••• 


4,104 


7,661 


... 


... 


• « ■ 


Betelnut 


11,629 


* ., 


... 


12,966 


1,760 


Lao ....•••• 


6,662 


8,291 


137 


... 


... 


Tobacco ...••••• 


8,642 


669 


10,199 


7,460 


. .• 


Dye, indigo 


4,993 


6,776 


2,685 


• . . 


... 


Firewood • • 


• • • 


... 


1 . « 


168,560 


... 


Lime ...••••• 


• t ■ 


» . • 


... 


43,444 


... 


Jaggery 


• • • 


• * . 


... 


13.9.38 


... 


Vegetables • • 


• • • 


. . • 


. .. 


10.619 


... 


Miscellaneous 


• •• 


7,293 


... 


... 


2,301 


Total 


1,798,536 


746.428 


341,693 


1,012,886 


110,615 
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13. In deciding on the facilities which should be recommended for the convenience of the 
^ , ^ ^ trade of the port, the Committee have had to consider the 

Character of export cargo, , and [. , -^i. .v i_- js i. i. ^i 

necessity for examination of produce present practice in dealing With the chief export staples, 
in Calcutta. One of the advantages claimed for the Diamond Harbour 

Dock scheme^ as stated in paragraph 49 of the Committee's report, was that goods from up- 
country could be taken alongside vessels and placed direct into the ships' hold from the railway 
wagon. The mercantile members of the Committee, in recording their dissent from the 
report, took the opportunity of pointing out that the peculiar circumstances of the Indian 
trade practically prohibited such direct shipment. In the case of grain, wheat, seeds, and 
most country produce, the Calcutta merchant and exporter has to exercise a most vigilant super- 
vision over the cargo purchased up-couutry and sent down to him. In America and elsewhere 
special agencies are employed in the interior of the country for dealing with the producer and 
seller of the cargo, and after satisfying themselves as to the class and condition of the goods, 
a certificated receipt is given to the seller for an exact weight of a particular class. This receipt, 
or warrant as it really is, becomes an order for delivery at Chicago or New York, or by trans- 
mission to a buyer in Europe, who receives ultimtely grain of the weight and quality mentioned 
in the certificate. No such facilities are to be found at this port, and the Calcutta merchant 
has no security as to what his purchases may turn out to be on arrival at Howrah. The con- 
tents of the bags may, owing either to carelessness or fraud, be mixed with dirt ; where not 
so adulterated, they may be of mixed quality, uneven in weight, and partly damaged in transit 
It is therefore an absolute necessity to the Calcutta shipper to examine, weigh, and, where 
necessary, sort and re-bag his cargo before sending it on board. The Committee fear that in a 
country like India, where fraudulent packing is so common, the introduction of the American 
system is hardly practicable. For the present, most of the cargo indicated must be examined 
and dealt with before shipment, and for this reason the accommodation to be provided should be 
as close to Calcutta as possible, and sufficiently large to meet the requirements of the trade, and 
give every facility for the examination, sampling, and sorting of large grain and seed cargoes. 

14. Hitherto the operations of the Port Commissioners have been restricted almost entirely 

to import cargo brought from ports of the United Kingdom 
Calcutta jetty work practically ^^id the European continent. Occasionally a China steamer 

confined to import work. i j. i i . .t i -. i , - 

has diBChargea two or three hundred tons of cargo at the 
jetties, but this has been the exception, and only a small portion of the jetty revenue (about 
one-eighth) has been derived from charges on goods shipped over the jetties. Vessels bringing 
general cargo from the United Kingdom and European ports discharge their cargoes, as a rule, 
entirely at the jetties. For the convenience of this trade, the Commissioners are constructing 
large warehouses inside the jetty enclosure, by the use of which the charge for removing goods 
from the jetties to warehouses in town will be avoided. From the general cargo ships, railway 
material intended to be despatched up-country from Howrah is delivered over-side into boats, 
and the same practice formerly obtained in regard to railway material intended for despatch by 
Eastern Bengal Railway, such material being landed from boats at the Chitpore terminus of 
the line. The connection of the Eastern Bengal Railway with the jetties by the Commis- 
sioners^ Tramway did away with this over-side delivery of all goods despatched by the Eastern 
Bengal line, and when the East Indian Railway crosses the Hooghly, delivery of goods in- 
tended for despatch by that line will no longer require the intervention of cargo boats. The 
present jetties have been so continuously occupied by the discharge of vessels bringing general 
imports that neither salt-ships nor the bulk of the vessels employed in the export trade of the 
port have been able to obtain jetty accommodation. All these vessels have at present to lie 
out in the stream, and to discbarge and load into and from cargo boats or lighters, and consignees 
and shippers of goods have to send the cargo boats and make all the necessary arrange- 
ments for putting export cargo into, and taking import cargo out of, the boats. It is for these 
vessels — 673 in number during 1882-83— that the Committee have considered the necessity for 
acconmiodation. 

15. One of the points to which the attention of the Committee was first directed, was 

the feasibility of providing this accommodation by erecting 
m^^r ""^ "*^^^ ^^^ '*^"" additional jetties within the limits of the port, and at an 

early meeting of the Committee, plans were submitted show- 
ing sites available for twenty-one additional jetties on the Calcutta side of the river in positions 
where they could be erected without causing inconvenience. On the Howrah side of the river 
another twenty jetties could be erected between the Botanical Gardens and the lower boundary 
of the port, and connected by a direct line with the East Indian Railway. The space between 
Chandpaul 6h&t and Prinsep^s Gh&t, and the frontage of the King of Oude's property at 
Garden Reach, have been omitted from the frontages available for the construction of jetties, as 
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the Committee presume that there would be strong objections to devoting those portions of 
the river bank to commercial purposes. Calculating the cost of these jetties on the data 
available, and assuming tliat the sections throughout would be the same as No. 8 jetty, the 
cost of constructing 41 jetties, averaging 450 feet in length, would be 62,05,00,000. Allow- 
ing l-l- days to each vessel, these additional jetties would accommodate 1,006 vessels annually. 
In order to give to vessels using the jetties lower down the port equal advantages with those 
afforded to vessels using the town jetties, it would be necessary to connect them with the Com- 
missioners' Tramway line, which should be continued along the river bank from Chandpaul Ghat 
to Garden Reach. It may hei^e be explained that the jetties above referred to are not jetties in 
the ordinary sense of the word, but form a continuous wharf. Detached tee-headed jetties 
were at fii*st constructed in Calcutta, but were found to be of very little use for discharging a 
general import cargo. Heavy bales, casks, and cases, machinery, iron, &c., all had to be taken 
up from the holds, and passed along the ship's deck to a point at which the jetty crane could 
lift tbem on shore. One of the earliest works undertaken by the Port Trust, en its incorpora- 
tion in 1870, was first to extend and then to connect the short jetties so as to make them into 
a continuous wharf. Such a wharf was absolutely necessary for the import trade, but it costs 
almost as much to provide accommodation in this shape as it would take to give the same 
extent of accommodation in docks, while vessels lying at jetties have neither the security nor 
the conveniences that could be afforded in a suitably arranged wet dock. It was therefore 
considered that if any extension of the existing jetty accommodation should be provided for 
the import trade, it should be limited to two jetties to the south of No. 8 jetty, at a cost of 
llj lakhs. Tha Committee would, however, strongly deprecate any further expenditure in 
providing jetty accommodation, but should there unfortunately be any delay in giving effect to 
the proposals now submitted for the construction of wet docks, it will be absolutely necessary 
to commence at once the construction of two additional jetties to the south of No. 8 jetty. It 
would take at least two years to complete these two jetties ; and it seems very doubtful under 
such circumstances, and with special reference to the fact that the space available for shed 
accommodation and working tramway lines would be very contracted, whether the proposed 
expenditure of 1 1 J lakhs should be incurred. 

16. It will be seen from the recommendations made later on in this report, in regard to 

the construction of wet docks, that the Committee have fixed 
Proposed transfer of Kuiclerpore ^ ^ gj^^ f^^ ^he docks at Kidderpore with two entrances to 

Dockyard in lieu of Sulkea Docks. ,,,,,, ^ ,^ r^ /t> i i 

the docks through the Cxovernment Dockyard premises. This 

position is the best and most suitable within the port for a dock entrance, and tlie Committee 
are of opinion that, so far as the acquisition of the land necessary for entrances at this site is 
concerned. Government will be able to assist in carrying out the scheme without causing any 
inconvenience to Government work, and at the same time materially adding to the conveniences 
for the traffic of the port. Now that nearly the whole of the work which used formerly to be 
done in the Government Dockyard has passed into the hands of the Commissioners, there seems 
to be very little work left to be done in the dockyard pi^mises. 1 he pilot brigs and a few 
Government steamers would still require the use of the docks, but for these the Commissioners 
might undertake to find accommodation when needed, while the great bulk of the work in 
connection with the Government steamers might be transferred to the new engineering shops 
at Bishop's College. In the interests of all concerned, it would appear that these changes 
would be better than the arrangements now in force. At the Government Dockyard there is 
every convenience in the shape of buildings, docks, and machinery for carrying on the work of the 
Port Commissioners, and most of this work is work which, before 1870, was entirely done in the 
Government Dockyard. The effect of the transfer to the Commissioners of the management 
and control of the port and the river survey, buoying, and light -vessels, has been to remove from 
the dockyard the greater portion of the work which of late years has been done there. For the 
repairs of the pilot brigs and a few steamers such an extensive establishment cannot now be 
wanted; and while at the dockyard recently acquired by the Commissioners they will have to 
provide new buildings and accommodation for the business transferred from Government, 
there is every probability of the buildings in the Government Dockyard being very little 
required. The present dry docks in the Government yard are small and not suited in any 
way to meet the requirements of the present day. The Committee have been informed that 
a proposal is now before Government for the construction of a large dry dock upon the pre- 
mises, cabable of taking in any of Her Majesty's vessels employed on the East Indian station. 
But it will be seen that, in the plans submitted with this report, the Committee have provided 
for the construction of a large graving dock in connection with the wet docks, and immediately 
adjoining the present workshops. This graving dock and the whole of the facilities to be 
provided by the wet docks would, in cases of emergency, be at the disposal of Government i so 
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that, in the event o£ Grovemment having at any time to fit out an expedition for service, there 
would be far fore complete appliances at their disposal than are now available. Extensive 
workshops have been erected at the new Engineering College at Seebpore, and that institution 
is becoming more important every day. All the repairs of the dredgers, steamers, boats, 
machinery, fee, of the Public Works Department, which used formerly to be done at the 
Government Dockyard, are now done in the Seebpore shops ; and the more work that can be 
made over to them, the better it will be for the College, and the greater the opportunities which 
will be given to the students studying there for acquiring experience in different branches of 
engineering work. Under these circumstances, the transfer of the dockyard premises at Kid- 
derpore to the Port Trust, to be utilised for the purpose of providing suitable wet-dock accom- 
modation in the port, would not, the Committee believe, cause inconvenience to Government ; 
but, in the event erf Government requiring the maintenance of a dockyard of its own, their 
lequirements might be met by the Port Commissioners giving over, in exchange for the Blid- 
derpore premises, the dockyard at Howrah, recently acquired by them. The large dock on 
the Commissioners' premises is more suitable for vessels of the Indian Marine than the small 
dry docks at Kidderpore, and the position is quite as convenient for Government work as the 
site of the present Government yard. Should Government, however, not desire to keep up a 
dockyard establishment of its own, the docking premises recently acquired by the Commis- 
sioners might be made over to the Railway Company, and thus enable them at once to give 
great additional facilities for the loading of cargo boats, and considerable relief to those 
engaged in the export trade of the port. The very considerable increase in exports, brought 
down from up-country by the East Indian Railway, has rendered necessary a great extension 
in the facilities for shipment into boats from the railway frontage. The Committee are cog- 
nizant of all that has been done, and what is still in progress at the terminal goods station 
of the East Indian Railway Company at Howrah, in regard to means for giving immediate 
reUef to the export trade of the port. But they are, nevertheless, of opinion that increased 
accommodation will be required next year, and the dock premises recently acquired by the Port 
Commissioners, if made over to the Railway Company, might be utilised in whatever way 
the Company may consider most desirable. The East Indian Railway Company, looking to 
the general interests of the port, would, no doubt, consent to allow the dry dock to remain 
available for vessels requiring docking, until such time as other suitable docks have been con- 
structed in the port. 

17. In addition to this extension of railway accommodation to the northward, there is 

another means of relief for the traffic to the south of the 
Sxtension bf Rast ^f^|.>^ Railway existing railway premises , but it will take some time yet to 

get the works sufficiently advanced to enable cargo boats to 
use them. From Shalimar Point on the south, up to a point within a thousand feet of the 
Railway Company^s premises, the Commissioners are in possession of the river frontage, and 
are constructing an embankment, road, and wharf along the whole length. It would add 
greatly to the convenience of the public if the land belonging to Messi^s. Burn and Co. and 
Messrs. King & Co., necessary to continue this public river-side road and wharf right up to the 
East Indian Railway Companjr's frontage, could be acquired. But the Committee fear that 
the cost of taking up these frontages would be out of all proportion to the a Ivantage gained ; 
and if arrangements can be made for the acquisition of sufficient land to construct a railway, 
and so enable the Commissioners to place the new wharf at Howrah in direct communication 
with the East Indian Railway, there will be no necessity to acquire these frontages. An estimate 
of the cost of acquiring the necessary land, and extending the East Indian Railway lines as far as 
Shalimar Point, and there making up an area of about 50 bighas of land on which to con- 
struct export sheds, will be immediately submitted to the Port Commissioners; and the Com- 
mittee recommend that the estimate be sanctioned, and this work proceeded with at once. 
With the wharves so extended, suitable warehouse accommodation provided, and the railway 
sidings carried along the wharf, delivery into boats would no longer be restricted to the Rail- 
way Company^s premises ; the whole wharf would in fact become an extended goods station, 
from which goods could be delivered direct into warehouses or cargo boats in the same way 
as delivery is given from the Commissioners' Tramway along the wharves on the Calcutta 
side of the riven Some objections might possibly be raised at first by the traffic officers of 
the East Indian Railway Company to this scattering of the points of delivery, but in practice 
there would be no more difficulty experienced at Howrah than has been met with on the Cal- 
cutta side of the river, 

18. Having discussed the question of extending the accommodation of the port by con- 

_ , . , , structine new jetties, and also the arrangements by which 

PropcMus lor wel docks. , -b^'j-a i-p t. -^.i 

early, if not immediate, relief can be given to the present 
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restricted accommodation for carry inof on a large portion of the export trade, the Committee 
proceeded to consider how the increasing demands of the general trade of the port could hest 
be permanently provided for. After full and careful consideration it has been decided to 
recommend that the extension of port accommodation should be given in the form of wet 
docks in preference to constructing additional jetties. Facilities to meet the special require- 
ments of the export trade at Howrah during the time docks are under construction will be 
provided by the additional frontage now being reclaimed by the East Indian Railway Com- 
pany, and also by the new wharf the Port Commissioners are constructing on the Howrah 
foreshore road. This wharf when connected with the East Indian Railway line, as explained 
in the foregoing paragraph, will afford great additional facilities to the export trade. The 
Committee being unanimously of opinion that the geneml trade of the port can best be 
accommodated in docks, both on account of th^ greater facilities they afford for the landing 
and shipping of goods and on account of the increased safety to the vessels, the next question 
considered was the best position for such docks. The projects which up to 188^ had been 
previously suggested are enumerated and briefly reviewed in paragraphs 8, 9, and 10 of the 
Report of the Diamond Harbour Dock Committee. Besides these projects of dates prior to 
188^ and the Diamond Harbour Dock scheme of that year, the Committee have ta.ken into 
consideration the following projects : — 

(1) The proposal of Lieutenant Stiffe, Port Officer, regarding docks at Akra. 

(2) The proposal of Messrs. Denham and Bayne, resuscitating a scheme of the late 

Mr. Power for docks at Akra. 

(3) The proposals submittpd to the Committee by Mr. Bruce for the construction of 

docks at Kidderpore and jetties at Howrah for the export trade. 
(1) The proposal of ]\Ir. F, Prestage for docks at Howrah with canal leading from 
Garden Reach to the docks. 

19. Lieutenant Stiffens project contains no information, and no details of any description, 

but he anticipates that the cost of the docks he proposes 

Objections to Akra site for entrance. ,, , nonrki i i tvt Tk t_ i -r> i_ -i. 

■' would be itoUO lakhs. Messrs. Denham and Bayne submit 

drawings of their scheme, and estimate the cost at HI 22 lakhs ; but the details of their 
proposals, as shown in the drawings, are not suitable for the class of vessels that would have 
to be worked in the dock, and no details are given of the estimated cost. There are* 
moreover, objections to the entrance proposed, which would render the scheme impracticable. 
In considering the best site for an entrance, every position must be avoided where eddies form 
on the flood. Docking and undocking would, as a rule, have to be done during the last two 
hours' flood and at slack water ; and during certain tides no docking or undocking could be 
allowed after the tide had begun to fall. At certain seasons of the year the length of time 
that may be considered slack water is very short, and if a number of vessels had to be moved 
on one tide, the docking and undocking would have to be done entirely on the flood. But if 
eddies form near the dock entrance, it would not be safe to move vessels in the stream ; and 
it is for this reason that the entrance proposed by Lieutenant Stiffe and Messrs. Denham 
and Bayne at the Akra bend is quite unsuitable. The eddies in this position are as bad 
as any in the river, and it has the further disadvantage that there is no place near the entrance 
where vessels could safely anchor preparatory to entering or after leaving the dock. On 
this subject, the Deputy Conservator and Harbour Master, Mr. Yates, an oflScer whose 
experience of the River Hooghly extends over more than 35 years, has recorded the following 
opinions : — 

*• Undersigned has the honour to acknowledge sketch (returned herewith) of wet dock as proposed by 
Lieutenant A. W. Stiffe, and, in reply to Vice- Chairman's note, is of opinion that the site selected at Akra for 
the dock entrance is surrounded with so many natural ditliculties as to render the scheme undesirable. 

"Though the depth of water is sufficient for the purpose, vessels cannot anchor in the neighbourhood on 
account of the eddy tides ; the bank is not a bold one ; the 12-foot line is roughly 100 feet from the dry line at 
its nearest point ; the locality is also remarkable for a continuous eddy at all times of tide, which ceases only 
during the short int % val between the tides (dead-slack water), 

" This latter, combined with the want of anchorage, undersigned considers a fatal objection, as the risk and 
difficulty involved in the manoeuvring of vessels is quite prohibitory. " 

The Deputy Conservator, Port Approaches, in direct charge of river surveys. Lieutenant 
Petley, R N., F.R.G.S., writes :— 

"The position marked on the plan is one of the last plaoes I should have chosen in the whole length of the 
river as an entrance to a dock. 

" The Lirger mass of the ebb-tide, which in the freshets is very stronff, sets right on to the proposed site 
and the eddies, except at dead-slack water, besides being very strong, also occupy the whole space about that 
locality, and with the fact before us of neither anchoring space nor even fair anchorage ground, I can only concur 
with Mr. Yates i hat the position chosen is prohibitory. " 
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40. This site for an entrance to wet docks was first suggested in 1863 by Mr. Power, 

Chief Engineer, East Indian Railway, and the scheme was 
Similar objection, urged in 186S. ^j^^^ referred to a Committee of Experts, viz., Captain Reddie, 

Superintendent, Marine; Captain Howe, Master Attendant; and Mr. Obbard, River Surveyor. 
Their opinion is recorded in the following report : — 

"On the 17th instant we inspected the site No. 1 at Akra, and anchored near the bank in four fathoma 
redaced low water. We then sounded in the boat, and found the water gradually shoal to two fathoma 
at 200 feet from low-water mark. We then landed and inspected the locality. There is abundance of available 
and eligible ground for excavating wet docks below the building known as Akra Farm House ; but the river 
hereabouts is generally full of eddies ; in fact it is the worst part of the river below Culcutta for a ship to 
ride at anchor in a strong tide ; and taking this into consideration, together with the necessity that would exist 
daring the south-west monsoon for a large number of ships to be hauled out of dock on the same day during the 
height of the spring tides, and the very great danger that would be attendent upon a ship riding at anchor in 
this reach in such tides, even for one night, the site at Akra does not appear to be one which can be recom. 
mended as eligible for wet docks." 

The concurrence of opinion as to the misuitability of the Akra site renders any more 
detailed discussion of Lieutenant Stiffens proposal unnecessary. Messrs. Denham and Bayne • 
in the concluding paragraph of their note, anticipate this as an objection from '^ some few 
opponents/^ and suggest an alternative site in Garden Reach for the dock entrance, with a 
canal two miles long leading from Matea Brooj to the dock. This alternative site at Garden 
Beach is more suitable for an entrance ; but the Committee prefer the site which they now 
proceed to recommend as more convenient in every way. 

21. There is a general unanimity of opinion that, to meet the requirements of the import 

trade of the port, any dock should be constructed on the 
Proposal to construct dock at Kidder- Calcutta side of the river, and the Committee see no reason 

pun* 

why the exports should not be accommodated in the same 
dock. It has already been shown in paragraph 12 that out of 1,798,536 tons exported during 
1882-83, only 746,408 tons of that class of goods came to Calcutta via the East Indian 
Railway. For a portion of the exports brought down by the East Indian Railway, docks on the 
Howrah side would be the most convenient, so long as the Howrah station continues to be the 
chief terminal ntation for goods brought to Calcutta by that line ; and the question of construct- 
ing either docks or jetties on the Howrah side of the river for the convenience of this portion 
of the export trade will be hereafter considered. But the Committee are of opinion that on 
the completion of the bridge the tendency will be to concentrate the import and export trade 
on the Calcutta side of the river in the same docks, and with this view the Committee recom- 
mend for adoption the construction of docks at Eidderpore, so designed as to admit of practi- 
cally unlimited extension hereafter, as the trade of the port increases. 

22. The site recommended is immediately to the south of the Government Dockyard.. 

Eat* ted t f 'te. ^^^ entrance to the dock would be through the Government 

Dockyard, where it can be constructed without in any way 
inconveniencing the work at present carried on there. The ground behind, as far back as the 
old Garden Reach road, can, the Committee's enquiries lead them to believe, all be bought up 
for about fil,530 a bigha. There are very few masonry buildings on it worth mentioning, 
and it is at present covered almost entirely with small gardens, huts, and tanks, and lets for 
from R2 to R3 per cottah per annum. Beyond the Garden Reach Road, for a distance 
of about 1,000 feet, the land would be worth about B5Q0 per bigha; but beyond this are 
open fields which could be acquired for about B50 per bigha. 

28. The general arrangement of the dock is shown on the plans, but may be here briefly 

described. The outer dock will be 2,630 feet by 600 feet, or 

Area of dock and accommodation 3^^^^^^ 33 ^cres in extent, and will accommodate 14 vessels— 
proyiaeo. 

6 berths for the largest steamers and S berths for sailing 

vessels or smaller steamers discharging at the same time. The inner dock is 4,700 feet long 
and 600 feet wide, and contains quay space suflScient for the accommodation of 20 steamers 
and sailing vessels at the same time. All the necessary crane and warehouse accommodation 
for working the vessels berthed in the dock has been provided for in the estimates, including 
a pair of sheer legs, capable of lifting 60 tons, to be erected in the tidal basin. The acconimoda- 
tion in the two docks would therefore be suflScient for 34 vessels ; and allowing 14 days for 
each to discharge and load, or, say, 26 at each berth annually, the two docks could accommo- 
date in all about 864 vessels. These vessels could all be discharged and loaded at the quay ; 
but the docks' could accommodate a much larger number by arranging for stage berths. 

24. The entrance to the dock would be through a tidal basin about 600 feet by 650 feet ; 

and from the tidal basin to the river there are two entrances — 
Dock entrances, ^^^ g^ j^^^ ^^^ ^^^ ^^^ ^^j^^^ gp ^^^^ Between the tidal 

iaain and the dock there are also two entrances of corresponding dimensions,— t;e0., 80 feet and 

w 
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60 feet. The 60 feet outer entrance is a lock 450 feet long, but with intermediate gates to 
take in vessels of less than 300 feet length and light draught. Generally speaking, the gates 
would be o^ned about two hours before high water, when the water in the river and tidal 
basin would be at the same level ; but it would often be found convenient to take in a vesgel 
before the top of high water, and in such cases the lock would be verj useful. The lock 
would also be required to pass cargo boats out and in at all times of tide; and during 
neap tides, if only a few vessels had to be handled, a considerable amount of water might 
be saved by locking vessels out and in instead of reducing the level of the water in the 
tidal basin. The plan of entrances and arrangements here described will most conveni- 
ently meet the requirements of this river and the large vessels that will use these docks, 
and greatly facilitate the handling of such vessels in entering or leaving the dock. The site 
also, as regards the river, is the best and most convenient within the limits of the port. There 

are no eddies to contend with, and there is a fine anchorage immediately in front and extending 
nearly a mile up the river. 

25. Taking Kidderpore Dock sill as datum, the depth proposed for the outer entrance and 

the tidal basin would be 14 feet below datum, and for the 
inner gates and dock 10 feet below datum. The water in the 
main dock would be maintained by pumping, at a level varying from 16 to 22 feet above 
datum, or at the level of ordinary spring tides at the different seasons of the year. The lowest 
neaps rise to only 11 feet above datum ; but there are very few such tides, and they occur only 
in January and February, and in these months only for two or three days. During the 
remainder of the year the tides always rise to 12 feet and over, so that it would only be on three 
or four days in the year that a vessel drawing 24 feet of wnter could not enter or leave the dock. 
On spring tides the depth on the outer sill would never be less than 29 feet, and during the 
rains 36 feet. In fixing the depth of the sill at 14 feet below datum, the Committee have 
been guided by the fact that a greater depth would be of no practical advantage, as vessels 
which could not leave the dock with this depth of water over the sill could not at such time 
proceed down the river. 

26. The entrances are placed at an angle to the stream and point in opposite directiont. 

As vessels would generally dock before the top of high water, 
^ J^acilities for hauling in »ud out of ^^^^^ ^^^^^ ^^ ^^^^^ ^^^j ^ ^^^j^^^ ^^^^^ ^j^^ ^pp^^ entrance, and 

as this points up stream, it would be an easy matter to get the 
vessel into the dock. On the other hand, vessels going out before the top of the flood would be 
taken out by the lower entrance, head to the tide, and would be under command at once. 
Vessels entering the port at the turn of the tide would steam direct into dock by the lower 
entrance, and vessels leaving the dock after the top of high water would steam or haul out by 
the upper entrance. 

27. The arrangements for working the tidal basin on ordinary tides would be as follows : — 

Immediately after the top of flood tide the outer gates would 
Ammgements for working tidal y^^ ^^^^^^ ^^^ ^jj ^^^ ^^^^^, j^ ^^^ ^jj^j j^^^j^ impounded. 

Assuming, for the sake of illustration, that the tide on this 
occasion had risen to 15 feet, and that the water in the dock was 18 feet above datum, the 
water in the tidal basin would then be 3 feet below the level of the water in the dock, and all 
the vessels that had entered on that tide would be in the basin. The sluices leading from the 
main dock would then be opened, and the water in the basin raised to the same level as that 
in the dock. This would reduce the level of the water in the docks about 4 inches, and raise 
the level of the basin 2 feet 8 inches, so that the water in the basin and in dock would all be 
at the same level, and stand 17 feet 8 inches above datum. The depth of water over the dock 
sill would then be 27 feet 8 inches. The gates leading to the dock could then be opened, 
and all the vessels that had entered the basin could be taken into the dock. Pumping 
would now be resumed, and the whole of the water in the basin raised to its original level^ 
giving a depth of 32 feet in the dock and basin. Vessels ready to un-dock on the next tide 
would now be taken out into the basin, and about an hour before low water the gates of the 
dock would be closed. The scouring sluices at the outer gates could then be opened, and the 
water in the basin run off until it fell to the level at which the dock-master intended to com- 
mence docking on the following tide. This would generally be at the level which the tide was 
expected to reach 1^ or 2 hours before the top of high water, and for a rise of 15 feet would 
probably be fixed at 13 feet over datum, or 27 fejet on the sill. If fixed at 13 feet, with the 
water in the dock at 18 feet, the tidal basin would have to be run down 5 feet, or to 13 feet 
above datum. As soon as the flood tide reached this level, vessels could be taken in or out, and 
the water in the basin would rise with the tide. During the cold season, when thera is little 
silt in the river, the water might be allowed to flow in direct from the river, but during the 
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miD8 the sluioes from the m«m dock should be opened so as to raise the water in the basin as 
flut as the tide rose, and so prevent, as far as possible, river- water from entering the dock. 

%$. Ob the east side of the tidal basin space has beai allowed for the construction of two 
Graving docks. g»vin» docks— one §20 feet long with a 70-feet entrance, and 

one 875 feet long with a 60-feet entrance, the lengths given 
being those on the blocks. Hie Committee, however, only recommend the constmction of th^ 
larg^ dock at present, and this has been provided for in the estimates. There would be a 
Separate and distinct revenue from this dock, which the Committee hope will be sufficient to 
cover the charges ; but irrespective of this, the Committee are decidedly of opinion that such 
aooommodation should be provided in Calcutta, whether the direct return from the dock would 
be sufficient to meet charges or not, as there is at present no dock on this side of India capable 
of taking in the largest class of vessels now frequenting the port. Vessels using these graving 
docks conld be most conveniently repaired from the present workshops in the Oovemment 
Dockyard. But if owners preferred getting the work done otherwise^ the dock could be let for 
the time to the firm that contracted for the work. 

29. With docks at Blidderpore, Tolly's Nullah will become the main line of communica. 

tion for boat traffic, and it is therefore of the greatest import- 
^nneetion of dock, with Oaloatta ^^^^ ^^^^ j^. ^j^^^j^ y^ j^j^^^^ ^^^ ^^ ^^^^ pj^^^ deepened and 

widened. Plans are, it is understood, being prepared in the 
Public Works Department for this work and cutting a canal to connect the Nullah with the 
Circular Canal at Sealdah. This would place the proposed docks in direct communication with 
the eastern canals and rivers round Calcutta, and cargo coming into port by this means of 
carriage for ultimate shipment could be stored in warehouses in connection with the docks. 
The importance of this connection is apparent ; and from a reference to the report of the 
Diamond Harbour Dock Committee (paragraphs 60 and 76), it will be seen that the advantages 
of connecting the docks with the canals were considered of sufficient importance to warrant the 
Committee in recommending the extension of the boat canal to Diamond Harbour. The level 
of the water in Tolly's Nullah and the canal would be kept at 12 feet above datum; and it is 
proposed that the water for the supply of the main dock should be pumped from this canal. 

80. The water to feed the canal and docks would be drawn from the Hooghly at Kid- 

derpore Bridge through self-acting sluices similar to those at 
Water to feed dock, and canaL chitpoie, which would only' allow the surface water to enter 

ihe canal. It has been found in the tidal canals that the whole of the silt is deposited within 
a short distance of the entrance. This is practically what might be expected when the condi- 
tions are enquired into. The velocity of the water in the canal is so slow that it cannot i-etain 
the particles of mud in suspension, and the consequence is that the silt is deposited close to the 
entrance. The water for the dock would be pumped from the canal at the head of the boat 
dock, a distance of about 6 miles from the point at which it is drawn from the river; and water 
travelling slowly through a canal or silting basin (which the canal practically becomes) for this 
distance, will be almost free from silt before it enters the dock. This arrangement does not, 
of course, do away with the necessity for dredging ; but the dredging will be done in the canal 
in a position where it will cause very little inconvenience, instead of in the cR)ck. 

81. The level of the water in the dock will ordinarily be maintained at heights varying 

from 16 to 22 feet above Kidderpore dock sill, according to 

JL"Senu fo?Xl^ V*'* "* *« ««"°^ «^ *^" y**"^- '^^^ " ""^ *^« »'«"g« 7 feet 

above the level of the water in the canals, and the whole of 

the water for the supply of the dock will therefore have to be pumped on the average about 
7 feet. By maintaining the water in the dock at the level of spring tides instead of allow- 
tbg it to vary with neaps and springs, the level of . the bottom of the dock can be kept al^ut 
5 feet higher than would otherwise be necessary, and consequently a very great saving 
effected inthe construction of the quay-walls and excavations; but as the depth of the dock 
has been fixed at 10 feet below datum, the level of the water may vary, without any inconveni- 
ence to shipping, from 16 to 22 feet above datum, giving an actual depth of 26 to 82 feet in 
the dock. During high tides, in the rainy season, the level of the water in the dock would 
have to be kept at from 21 to 22 feet above datum. 

82. By these arrangements the water in the dock would be kept constantly changed, and 

all the disadvantages that might arise if the water were 
°* ^ stagnant would be avoided. In connection with this question, 

the Committee have taken into consideration the sanitary arrangements which would have to be 
ibacle for working the docks. Latrines and urinals, properly constructed, flushed and drained,. 
#ould be placed at convenient distances round the dock ; and all water-closets and urinals on 
board ship would be kept locked and properly secured so long as the vessel is in dock, For the 

w 1 
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removal of sweepings, ashes, cooking refuse, &c., conservancy boats and trucks would be main- 
tained. With these arrangements strictly carried out, and the water of the dock constantly 
changed by pumping and discharging, there will be no risk of the water ever becomipg foul 
or in any way pre judical to health. The practical experience gained in the working of docks 
at Bombay shows that the fears formerly expressed as to the prejudicial effect of docks on the 
health of the crews of vessels and the surrounding neighbourhood are entirely groundless, and 
with the sanitary arrangements now proposed for the docks in Calcutta, the Committee feel 
confident that no fears need be entertained on this account. 

33. In the plans submitted herewith, sections of the ground at Kidderpore are given, and 

it will be seen that they vary considerably. At some places 

it might be possible to get in the dock walls dry, but at others 
it would not ; and in estimating the cost it has therefore been considered advisable to assume 
that the locks and quay-walls throughout will have to be constructed on wells. If wells are 
not found necessary, there will be a considerable saving ; but in estimating it is best to allow 
fur the maximum expenditure that may have to be incurred. 

3i, As regards the siX)il from the docks, a portion of it would be required to raise the land 

taken up for the dock enclosure to 26 feet above datum, the 

Disposal of excavated soil. . .o^iiiji* n ^^ » 

greater part of the land not being now more than 20 feet 
above datum. The excavation from the tidal basin and lock entrance, and a great part of the 
excavation from the outer dock would be required to raise the foreshore lands between Tolly's 
Kullah and Fort Point, and for the disposal of the remainder of the excavations land would 
have to be taken up to the south of the dock premises. This land is very low, and is swamped 
during the rains. It would improve these lands to raise them, and on completion of the works 
they would certainly sell for more than it would cost to acquire them. The Committee do not 
therefore consider that the land for spoil would add at all to the ultimate cost of the works. 

35. The outer dock, marked on the plans Dock No. 1, is primarily intended for vessels 
^ , , . ^ ^ , bringing imports and loading export cargoes, but, of course 

Outer dock appropriated for vesseU iT i i i n i i i t 

briugiug imports. could be used also tor vessels only loading exports. In the 

Salt trade inner dock. No. 2, a frontage of 2,200 feet is set apart for 

the discharge of salt-ships, and here large warehouses, specially 
designed for salt, will be constructed. The plans show six such warehouses, each divided into 
nine compartments; but in the estimates provision has only been made for the construction of 
tive compartments, which altogether will be capable of a<;commodating about 5O,0(!0 tons of 
salt. Ample room has been left for adding to these warehouses as the demands of the trade 
show extension to be necessary. The landing charges would cover werehouse rent for one 
month, at the expiration of which the salt would incur wharf-rent if not removed ; but private 
warehouses or public warehouses, if considered necessary, can be constructed immediately 
behind the dock warehouses, where sufficient space has been reserved, and in these the salt 
could remain for any length of time at a charge not exceeding ordinary salt warehouse rents. 
For the delivery of the salt either by railway or boat the arrangement of the dock would be 
found very convenient. The railway lines pass immediately behind the warehouses, and 
beyond the railway there is a boat dock where native boats could lie and receive their salt, and" 
then proceed direct to the eastern districts by canal without ever going into the Hooghly. 
These arrangements would also prove a great convenience to the ship, and enable her, if 
desirous of doing so, at once to get rid of her cargo and all liability in connection with the salt. 
Instead of discharging only 6') or 70 tons per day, as is the present practice, she could complete 
her discharge and be ready to take in export cargo in about a week. 

36. Accommodation for the coal trade is also provided in the docks. The abstract of imports 

, , „ ^. given in paragraph 10 shows that 75,513 tons of coal were last 

Coal trade and ballHgt snips. i. i • i. /-i i . a mi • ^ i • i i . i 

year imported into Calcutta. This trade is now worked entirely 
by boats ; but it is proposed to appropriate a quay space of about 1,500 feet for the use of vessels 
discharging coal and ballast. All coal could be discharged at this wharf, and if found conveni- 
fnt, steamers might be taken here to coal before leaving the docks Ballast would also be dis- 
charged at this quay, and arrangement made for its removal by railway trucks to ballast depdts 
immediately behind. Where the coal wharf is to be constructed it is now open fields, and any 
quantity of land can be had there for K50 or R60 per bigha. The remainder of the quay space 
in the inner dock is arranged for exports, with large sheds at each berth for the collection of cargo. 

37. In connection with these docks, the opportunity will be afforded of providing space 

for the construction of largo warehouses, both public and 
warehouJs**''^ available for private private, in close proximity to the docks and shipping, and in 

direct communication with the entire railway system. The 
necessity for such accommodation has long been felt, and it will be a great convenience to 
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mercliants to have space provided close to the wharf for the construction of warehouses in 
which cargo can be collected and assorted. It is therefore proposed to take up a strip of land 
about 250 feet wide on both sides of the dock and the whole length of the dock enclosure for 
his purpose, and to lease or sell such land for the construction of private godowns. Between 
the dock sheds and these private warehouses a space would be left of 160 feet, but the private 
warehouses would be connected with the lines at the dock warehouses by crossings at short 
intervals. The lines behind the dock sheds would be for the use of the wagons containing 
produce for direct shipment, but a double line of sidings would be carried along the front of the 
private warehousesi so that goods could be taken direct from the railway wagons into the 
private godowns of the merchants. 

38. It is proposed that the docks at Kidderpore shall be connected with the jetties and the 

inland vessels' wharves by an extension of the Commissioner's 
Convenience of wnnection between Tramway from Chandpaul Ghit direct along the river-side to 

docks aud jettiee, &c.» by tramway. ir • • 

Kidderpore. To obtain room for a double line of rails, it will 
be necessary to widen the present road by constructing a retaining wall about half -tide level, 
in the same manner as has already been done opposite the landing stage at the end of Outram 
Road. For a short distance above and below Fort Point the tramway would have to be candied 
on iron piles; and at Fort Point it would be necessary to remove the monument so as to give 
the necessary room for the tramway to pass. The construction of this embankment outside 
the present Strand Boad would be a great improvement to the drive, and ^llow of its being 
oonsiderably widened both above and below Fort Point, while it would add very much to the 
appearance of the frontage as seen from the river; and the traffic could be worked under 
regulations which would prevent all fear of it ever becoming a nuisance to those who use the 
Strand in the evening for purposes of recreation. From Chandpaul Gh&t to the north end of 
the carriage stand at the Eden Gardens and from Prinsep's Ghftt to Tolly's Nullah, wharves 
for inland vessels might be constructed, and this is provided for in the estimates. 

89. It is an essential part of the scheme that this connection should be carried out. With 

the tramway connecting the docks at Kidderpore with the 
Direct connection between dockg and jetties, it will be an easy matter to convey goods to the ware- 

jettiee an essential part of scheme. ^ u -u 4. *u • xx- / •? i j i i. 

nouses now being built at the jetties, and it would only be a 
matter of a little extra haulage to take tea from the proposed new tea warehouse at Armenia 
Ghftt to the import dock at Kidderpore instead of to the jetties. In both cases the tea will 
have be to be loaded into trucks to convey it from the tea warehouse to the wharf, but it 
would mknif estly be very inconvenient to take tea to the docks without a direct tramway along 
the Strand Road. With this connection, Armenian Ghftt is the best site for the tea warehouse, 
and it is the most convenient site for those engaged in the tea trade. 

40. The financial returns, which may be estimated as resulting from the proposed docks 

at Kidderpore, have now to be considered, and to arrive at 
Financial resnlt of proposed works, these, the following method has been adopted. The gross 

capital on the existing and the proposed works ^ has been calculated in the following 
•manner :— 



Capital debt of town jetties* and appliances already constructed . . 26,00,000' 

Estimated expenditure on dock at Kidderpore 2,23,30,105 

Extension of tramway from jetties to the docks . • • . • 7,44,000 



Total . . 2,56,74,106 



41. Assuming that the whole of this capital had been expended, and that the works had, 

been completed and made available for the requirements of 
isK **" *^* ^^^ "^"™ **' the trade of the port during the year 1882-88, a careful 

analysis of the returns given in paragraphs 6 to 10 of the 
shipping, and the import and export tonnage of that year, will show, .with a very close 
approximation to an accurate estimate, what income the Port Trust would have secured from 
the works. This estimate may be taken under the two heads of Imports and Exports. 

42. In the Commissioners' Administration Report will be found the actual receipts of the 

jetties for the year, showing that from the 190 ships accom- 

come rom imp . modated, the revenue from imported goods, excluding that 

from shipping exports on to those vessels, and which will be included in the return from 
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exports, amounted to ft6,79,000. Besides the 109 ships at town the jetties, the following 
vessels could have been accommodated in the new docks with berths for discharging cargo ;— 

33 ships of 52,382 tons gros8, 47,886 tons net, bringing 72,617 tous of iron. 

40 „ 62.473 „ 67,440 „ „ 75.613 „ co^l. 

174 „ 269,139 „ 234,171 „ „ 320,565 „ salt. 



Total 247 ships of 373,994 



9$ 



339,497 



ff 



i$ 



474.(W 



n 



cargo. 



The whole of the ships bringing iron would discharge in the dock or at the jetties ; but the 
Committee are of opinion that, even had the docks been constructed, it would have suited the 
convenience of some of the vessels carrying coals and salt to discharge their cargoes in the 
stream. A large quantity of the coal brought by such vessels is imported for the use of 
steamers engaged in the coasting trade, a class of vessels which wculd not probably use the 
dock ; and it would not, therefore, be convenient for vessels bringing coal for these steamers to 
discharge in the dock. The Committee estimate that the quantity of coal imported for this 
purpose is about 30,000 tons annually, so that only 45,513 tons of coal can be taken into 
account in calculating the probable receipts from landing charges on coal. In the case of salt, 
it is very probable that when the imported cargoes are on owners' account, and the demand for 
freight is slack, it will suit the convenience of the owners to keep the salt on board, and the 
Committee cannot, therefore, count upon the whole quantity above shown being discharged in 
dock. They consider, however, that the landing charges on 200,000 tons of the total quantity 
Imported may be safely included in the estimate of receipts from imports. The number of 
Vessels and tonnage of imported cargo to be taken into account after making these corrections 
would therefore be as follows :— 

33 ships with 72,617 tons of iron. 

24 „ 46,613 „ coal. 

116 „ 200,000 „ salt. 
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318,130 



tf 



If 



cargo. 



These 173 vessels would pay for the accommodation allotted to them at the rate now paid 

for the use of the jetties. The average amount paid by each vessel last year as jetty-hire 

was S390, and taking the average tonnage as 1,889, this was equivalent to a charge of 8*3 

annas per ton. The average paid as mooring-hire was about SI 50 for each vessel, which 

taking the average tonnage at 1,889, gives the rate per ton at 1*3 annas. The total amount 

paid by vessels using the jetties is therefore 3*3+ 1 •3=4*6 annas, or, say, about 4 J annas, and 

this is all th^it vessels using the dock would pay direct to the Commissioners; the balance 

required to meet interest and working expenses would be met from the charges levied on the 

goods. At this rate, and taking the actual average net tonnage of these vessels, which was 

1,375 tons, the 173 vessels would have paid, at 44 annas per ton, S66,912. From the cargo 

the receipts are estimated, in the case of iron and coal, at the jetty rates of landing, viz,, Si 

and annas 10 respectively per ton. For salt there is no rate enumerated in the jetty schedule 

and the Committee have adopted a rate of El per ton to cover landing and free storage in 

the warehouse for one month. This rate was assumed in previous schemes submitted to the 

Port Commissioners for the accommodation of this trade after careful enquiry of what the trade 

could afford to pay. These data give the following income :— 

B 

6,79,000 



From inipoi*t8 at jetties (ships and cargo), actual 



ft 



tf 



ft 



•I 



173 additional vessels 
landing 72,617 tons of iron 
46,613 „ coal 
200,000 „ salt 



)» 



tt 



ft 



Total from imports 



66,912 
72,617 
28,446 

2,00.000 

10,46,964 



43. In estimating the income from exports, there would have been the following 

vessels to load^ excluding all coasting and China 
trafiic : — 



Income from exports. 



Ships which discharged at jetties 

brought iron, coal, and salt 
horseis 
petroleum 
ballast 



» 



it 



ft 



}) 



tt 



If 



ft 
ft 



ft 



tf 



Total 



Net register toni. 

199 of 876,907 

247 „ 339,497 

11 „ 14,765 

27 „ 37,179 

336 „ 386,841 



819 1,154.189 
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The payment ott acecunt of th« Tensels i8> in tbe oase of ships bringing imports^ included 
in the return from imports, as 4i annas per ton is assumed to^ cover all dock or jetty charges 
against the vessel so long as she is discharging and loading. For ships which go into the 
docks, or come to the jetties only to load, the charge for the accommodation may be taken at 
two-thirds of that made against vessels using the docks for discharging and loading. The 
number of such vessels may be estimated at 447, viz., the 373 vessels above enumerated as 
bringing horses, petroleum, aud ballast, plus the 74 vessels bringiog coal and salt and 
discharging their cargoes in the river instead of in dock. The Committee would, however, 
in the case of exports, al^o make an allowance to cover a class of vessels which may 
prefer to load as well as discharge in the stream, and this deduction they have- eafeulated as 
10 per cent, on the above number of 447, leaving a balance of 403 vessels. The return from 
exports should therefore be (1) payment by 403 vessels of 486,482 tons net register, at 
S annas per ton, or fi91,2l5 j and (2) the payments made by the shippers of export cargo. 
The shipping charges on the cargo have been estimated at ftl per ton aU round, and ia fixing 
this rate it nas been borne in mind that the very lowest charge at which any export cargo can 
be shipped is Bl per ton, while on many articles cost of shipping is in excess of this 
amount. At the same time shippers of grain and seeds calculate that a considerable loss is 
incurred from pilfering, damage^ and rough handling in cargo boats between the wharf and the 
ship's hold. 

44. The cargo to be handled in the docks and at the jetties has been abstracted from the 

figures given in paragraph 11. This abstract includes all the 
Cargo taken into acoonnt for Bhipment. cargo shipped to the United Kingdom, Continental Europe, 

Africa, United S(^tes, West Indies, South America, and Australia. It includes no cargo shipped 
for China, Straits, Burma, Ceylon, or Indian ports, although no doubt some portion of the 
Ceylon and Madras coast shipments is carried in vessels which clear out for the United Kingdom 
vid Madras and Colombo. To make an estimate on the safe side, no Coasting, China, Burma, 
or Ceylon tonnage k, however, included. 

Toni. 

United Kingdom 896,455 

United States of America 148,642 

Continental Europe . 102,763 

Africa and Islands adjacent 84,303 

West Indies and Soath America ....... 53,202 

Australia 88,784 

Total . . 1,324,148 



m 



From this tonnage the Committee think it advisable to make a deduction of 10 per cent, 
to mMt the case of vessels continuing to Ibadin tEe river, and of vessete loading m dock but 
taking in part of their uargo^ f r<Mn boata, anJ the receipts from export careo are, therefore, 
estiioated on 1|1$^1,.7«54 tons. The receipts on this tonnage at fil per ton would therefore 
be SI 1|91,734, ajQdil91,216 the dock chai^etf-on the vessels whieb loaded, or B 12,8S,949 in alL> 

45. The capUial expenditure inolades the eost ci abdut 2,000 cottahs of land which will . be. 

available to rent out f^r the eonstniction o2 private wsre» 

^Totnl receipts from imports and ex. ^^^^^^^ j^ ^j^ proximity to the docks* Tfhid land will |» 

doubt hereafter realise as large rents as are now obtained for 
lands on the Strand bank property, or filO per cottah per mensem; but it WQuld not be safe 
to assume that this rate will be ^realised in the first inistance. A rental of fi5 per cottah per 
mensem, equivalent to an income of B; 10,000 monthly, or Sl,20,000 annually, has therefore 
been included in; the estimate on this account. On boats entering the boat dock to discharge 
or load cargo, the usual wharfage charge of annas 2 per ton would be realized, and estimating 
this tonnage at 600,000 tons annually, the additional income to be derived from the boat 
dock would amount to fi76j000 per annum. The total income of the jetties and dock during 
1882*83, had the works the Committee have recommended been in operation, would therefore 
have been as follows : — 

B 

Imports 10,46,964 

Exports 12,82,949 

Bent of lands 1,20,000 

Wharfage from boat dock 75,000 

Total Receipts . . 25,24,913 
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Expenditure involved. 



46. Against this income the approximate expenditure would 
be as follows :— 



For control, bead oflBce, engineering 



Supervision •••••• 

Shed and establishmenia for receipt and delivery 



Actual for jetties. 



Coolies, sorters, gunners, and working expenses 



Cranes 



Repairs 



Municipal taxes 



Police guards 



Lighting 



R 
37.974. 

27,898 

78,293 

88,478 

31,364 

25,547 

42,892 

32,400 

8,304 



4,050 



Additional for 
docks. 



R 
30.000 

60,000 

1,25,000 



2,84,397 



60,000 



85,000 



30,000 



12,000 



12,000 



Dredging and pumping 



Total. 



R 




47. Deducting this sum of Sll,26,597 from the above income of R25,24,913, leaves 

a balance of Sl.*5,98,316 to meet the charge for interest and 
Surplus income available for interest. gjuking fund. In respect of expenditure on jetties, this 
diarge would amount to 6i per cent. ; but in regard to the docks, the Committee are of opinion 
that the sinking fund should not be provided; only the interest charge should be required in 
respect cf works of a permanent character, such as docks. The amount required on the capital 
expenditure would be- 
ll 

On H26,0n,000 capital debt of present jetties at 6i 1,69,000 

On £2,30,74,106 capital debt of proposed docks at 4i 10,38,335 



Total 



. 12,07,336 



Net profit. 



48. The surplus after meeting all charges would th^n be 
as follows : — 



S 



Total income i 
Expenditure , 
luterebt and sinking fund 



11,26,597 
12,07,335 



R 
26,24,913 

23,33,932 



Surplus 



1,90.981 
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49. The above are the estimated finaacial results based on the actual trade of the port for 

the year 1882-83, but the works which the above capital out 

if toStocrii^™ '''**' ^ '^^^ ^y ^iU ^^^^ ^^""^^^ without having to resort to stage berths, 

accommodate 1,064 ships, viz., 864 in the docks — allowing an 
average stay of fourteen days for each vessel— and 200 vessels at the town jetties. The income 
from imports and exports of £23,29,913 was obtained from handling 372 vessels for the pur- 
pose of discharging and loading, and 403 vessels for the purpose of loading only, or 775 vessels 
in ally 289 vessels less than there would be accommodation for when the docks are completed. 
The receipts from 775 vessels give an average return of B3,006 from each vessel. At this 
rate the additional income to be derived from the 289 additional vessels which the docks are 
capable of accommodating would amount to fi8,68,734. 

50. The return given at page 14 of the Port Trust Administration Report for 1882-83 

shows the following as the tonnage of vessels entering the 
port during the past five years : — 



Income from additional yeaaelfl. 



ABBIVALS. 



firamam. 



Steam- 
ers. 



1 878-79 



489 



Sailing 
▼eMcls. 



1879-80 . 



1880-81 . 



1881-82 



442 



606 



478 



TOTAX. 



967 



454 



601 



1882 83 



619 



478 



473 



Gaoss Tov]ri.ea. 



Steamera. 



898,932 



896 



984 



848,564 



Sailiner 
TflBsela. 



531,857 



567,415 



1,074 



532 



1,151 



1,009,052 



1,243,680 



1,342,213 



Total. 



Vet Tovvagb. 



Steamers. 



1,430,789 583,535 



1,415,979 



670,817 1.679,869 



564,325 



639,974 



551,872 



Sailing 
TesKelB. 



531,857 



TOSAL. 



1,115,392 



551,141 



1,808,005 



1,982,187 



666,213 



829,983 



888,886 



554,333 



547,416 



621,458 



1,108,013 



1,220,546 



1,377,399 



1,510,34 



There is nothing before the Committee to make them doubt tliat the trade of the port 
wiU continue steadily to increase. Indeed, should the expectations of Mr. Bradford Leslie, 
Agent, East Indian Railway Company, as expressed by him in the memorandum adopted by 
his colleagues of the Diamond Harbour Dock Committee {vide paragraph 17 of their report), 
be realised, and his line alone, on the completion of the Hooghly Bridge and the opening out 
and further development of the numerous tributary lines feeding the East Indian main line 
be "pouring in country produce, excluding coal, at the rate of 1,250,000 tons per annum/' 
ihe,pccommodation now proposed will have to be still further increased. During the first four 
months of the current year, 1883-84, the gross tonnage of the vessels entering port was 
795 653 tons, against 640,880 tons, the tonnage of the corresponding four months last year. 
The statistics given in paragraph 9 show that the tonnage of the chief staples of export in- 
creased from 1,247,298 in 1878-79 to 1,798,586 tons in 1882-88, or about 44 percent. 
Taking this into account, and the rapid increase of the past two years, it may be assumed that 
the increased number of vessels estimated for in paragraph 49 will require accommodation by 
the time the docks are finished, and the income to be derived from the docks and jetties would 
then be as follows : — • 

H 

Income baaed on retarna of 1882-83 23,29,913 

,, from 289 additional vesaela 8,68,734 

„ from apare land and boat dock 1,95,000 

Total . 33,93,647 
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51. To work the additional 289 vessels will of course involve an addition to some of the 

items in the above estimate of the expenditure for working 
Expenditure on .dditionnl Te..el.. ^^^ y^. .^^^^j^ ^^^ 1882-83, This addition is shown in the 

following statement :— : . .- ■ 



Particulars. 


Jetty, 199 Tessels. 


Dock, 676 veswls. 


Extra 289 reflsels. 


TOTAt. 


Control, head ofiice, engineering .... 
Supervision . . . , . 
^\ed officers' establishments for receipt and delivery . 
Labour and working expenses .... 

Cranes . • 

Repairs ........ 

Municipal taxes 

Police guards . % 

Li*;hting ........ 

Dredging and pumping ..... 


R 

37,974 

27.89M 

78,293 

1,19^42 

25,547 

42 892 

82,400 

8,304 

4,050 

11,000 


R 

30,000 
60.000 
1,25.000 
2,84,397 
60,000 
85,0(X) 
30,000 
12.009 
12.000 
60,000 


■ > 

U^OOO 
60,000 
1,42,800 
25.(XK) 
10,000 

2,000 
3,000 

• •• 


* ft 


Total 


3,88,200 


7,38,397 


2,47,800 


13,74,397 



52. The following abstract shows the probable net results 
Net proat on working 1,064 ve..el^ ^^ ^^^ completion of the two docks :— 

Income ..••••..•• ... 33,93,647 

Expenditure, working expenses ...... 13,74,397 

Interest, sinking fund .....•• 12,07,335 

25,81,732 



Surplus 



8,11,915 



The foregoing estimates show that the present trade of the port would give much more 
than a suflicient return to cover all working expenses and interest on capital expended for the 
construction of the works proposed, and if the trade of the port increases, as it has hitherto 
done, and to such an extent as to utilise fully the accommodation which the proposed expend- 
iture will provide, the receipts will be very much increasbd without adding anything to the 
expenditure for interest, and only a comparatively small amount to the working charges. 

53. The Committee pass on to the question of constructing a dock on the Howrah Bide 

of the river for the spc»cial convenience of the export trade, 
•ei^at^to''^^*''''''** proposed and ob- ^^^^ ^f^^ ^j^j^^ ^^^ question their full and careful consider- 

ation, they are not in favour of constructing docks on both 
sides of the river. Iw would entail on many merchants double establishments, and great 
inconvenience in the working of vessels loading general cargoes. The only ground upon which 
the construction of docks at Howrah could be preferred to their construction on the Kidder- 
pore site selected by the Committee, would be that goods brought to the latter place would 
incur a heavier charge for railway freight than goods delivered at docks in Howrah ; but the 
Committee have been assured on good authority that such would not be the case, Calcutta 
and Howrah will both be terminal stations of the line, and for all practical purposes are at the 
same distance from the export marts of the upper provinces. It seems to the Committee that 
an increase in charge could not be made without putting Howrah and Calcutta into competi- 
tion as shipping ports while they are practically the same place. The direct communication 
which the railway bridge accross the Hooghly will afford, will give to the great bulk of the 
exports brought by the East Indian Railway all the facilities which now exist in Calcutta, and 
the Committee believe that the tendency will be to concentrate the trade in Calcutta. 
The expense to be incurred to give to the exports brought down by the East Indian Railway 
the benefit of all the advantages provided in Calcutta must be borne equally by the whole 
trade, and should not be made a separate charge on goods brought to Calcut ta. This principle 
has practically been in force for the past ten years, as all goods brought doWn by the East 
Indian Railway contribute one rupee per hundred maunds towards the maintenance of tJie 
Hooghly floating bridge, whether the bridge is used by the goods or not. In view also to 
the possible connection with the Mutlah, the Committee cannot recommend the expenditure of 
a lar^e sum of money on docks at Howrah. Kiilderpore Docks can be extended to meet any 
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increase in the trade of the port, nnd such extensions can be constructed al muck fess Co^t ttian 
a separate dock with, separate entrances on the Howrah side of the river. To construct a dock 
4,000 feet long, and with a canal from below the Botanical Gardens, so as to make, the dock close 
to the railway station, as proposed by Mr. Prestage, would cost about l40 lakhs, while to extend 
the£id(lerpore Docks so aa^to give the sa^e accommodation would not cost mtore than 80'lakhs. 
6i. The extended accommc^tion now being provided ai Howiah' and'thb'terminus of the 
:"*'*'''•' ^- . East Indian lUilwaiy .will; it is Expected,' d'o'feuch^ to '^^^^^ 

the «J2^Wef """ "^ ^'"''"'^ ^'' ^^ immediate Wants of the export trade, and it is hoped "that 

by the time the trade expands beyond this extra accommoda- 
tion, the new docks will be ready for use. The Committee are. fully sensible of the urgent 
need of affording the earliest possible relief to th^ export trade of the' por^' knd iti this ^ew 
they' have carefully considered the advisability of erecting jetties or providing pontoons at 
a site below the Boijsu^ical OardeijLs; but having regard to the extension of accommoda^ 
tion now being carried out .by th.a Railway Qompany, and to the further extensions which 
can be carried put on the Port Commissioners' wharyes at Hdwrah, between the Railway 
Company's premises and Shalimar, the Conrmittee h^-ve. not included in this report any 
recommendatipns in, regard to the works proposed below the Botanical Gardens. The Com* 
mittee desire, however, to urge etrongly upon the Port Uommissioners the important advan* 
tages which the export trade would derive from the very early completion of the reclamation 
of the foreshore land north of Shalimar Point. The Committee are of opinion that the 
reclamation of this land should be pushed on at once, and concurrently with the works' on 
tfie^ dew river-side road along the foreshore, and every endeavoiir made to have the work 
sufficiently adyanc^ for the erection of large sheds for the convenience 6f ' exporters, and the 
connection of these sheds by a railway siding along the road and into the Itowrah goods 
terminus by the commencement of the next grain-exporting season. Should these extensions 
not prove ' sufficient ior the trade, there is ample space for sheds and pontoons below the 
Boianical Gardens at Gturden Reach, where a^ export wharf, with sheds, &c., might be con- 
structed, and to whick the East Indian Railway Company might Extend their lines. ' This 
would' enable vessels lying at -the Muttea 91*00] moorings to be loaded from the Garden Reach 
wharf,' and pontoons as conveniently as ships in the Calcutta moorings taKC thieir carjgoes from 
the Howrah pontooufi^. ^ - '. . 

56. In considering the several. proposals for adding to the accommodation of the port, the 

. V great inconvenience that will be felt if thb bridge connecting 

thf H^hl^ ^^''"^ ^"*^^ ^"^ ^^^ ^^^ ^^^^^ Railway with the eastern baiik of the river 

is constructed at Hooghly, has been brought prominently 
to the notice of the Committee ; and it appears to them that no scheiiie of port improvement 
can be complete i^ithout a railway bridge, as close to Calcutta as possible, connecting the 
docks and railways on the east and. west banks of the river. Without a railway bridge at 
Calcutta any extension of railway communication iu the direction of Midnapoie, ordf the 
districts south and. West of Ho wxak, will be entirely cut off from all the convenibnceis pro- 
vided in the propose^ docks at. Kiddetpore, except by making a detour of about 42 miles to 
cross by the bridge at Hooghly^ The Hooghly site is too far above Calcutta to be of any 
use in working the port, and it is not far enough north to give the grea^st benefit to the 
trade with Eastern Bengal. A bridge at Kulnah, as origiixally proposed by Colonel Stantons 
aiid which would be in the direct line of the new. Central Bengal Railway, would be more 
useful for this purpose, and would also shorten the distance between the coal-fields of Banee- 
gunge and the stations on the Ganges and Brahmapootra. 

56. The plans attached to the scheme submitted by Mr. Denham, the present Chie 
" ' Engineer of the East Indian Railway, ^how that he considers 

PMittodiiib Hbofi'bly objected to by .. ^ , . , t_ u v i. n -i.* !.• t j.i-' 

preteut railway officials. the bndge should be at Cossipore — a position which this 

Committee, speaking for the conveniecce of the port, would 
entirely approve. Mr, Power, Mr. TurnbuU, and Mr. Sibley were also of opinion that the 
bridge should be close to Calcutta^ and. Mr. Rendiel, the Consulting Engineer to the Com- 
pany, at one time held this opinion very strongly, as the following extract Will show :— 

■•> 

... 

> ■_ mm _ 

Extract from a letter from Mr. A. M. Rjbndel, to the Secretary y' London Boards Hast Indian 

. Railway Company y — dated the 2nd August 1864. 






The propfwal made by the Eastern Bengal Railway CompaDy is to constriict the bridge at a point about 
80 miles above Oaknttai 

- " The effect of crossing the river at this point wonld be the transfer of the whole of the through passenger 
and the great bulk of the mineral traffic of the East Indian Bailway for the terminal length of 30 miles to 
the Eastern Bengal. In the event of the Mullah being made use of by shipping, or of docks being constructed 

X 1 
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on the CalcutU side of the river, the whole of the East iDdian goods traffic woald be similarly lost to that 
Company. 

"In fact, the traffic over these 80 miles of the East Indian Railway would be reduced by a bridge on such 
a site to local passengers and goods only, and the vast sum which has been expended on this length would 
be practically thrown away. 

" The compensation which the East Indian Railway Company are to receive for this vital injury is a 
supposed increase of £1 per mile per week over the remainder of their line, due to the increased facilities 
which the bridge will offer for traffic. I need not remark that this advantage would result from a bridge on 
any site, and that, inasmuch as the bridge may be placed where no diversion of the traffic would ensue, the 
traffic which it will create can only be considered as the compensation for its cost, and not for the loss which 
any diversion of traffic would occasion. 

" As regards the public, there can be no question that the bridge should be so placed a^ to give it the fall 
advantage of the railways on each bank of the river. 

" The inhabitants of Calcutta are as likely at least to avail themselves of facilities for living at a distimce 
from the city as the inhabitants of cities in other countries, and if they are cut off from the Howrah shore by the 
river, there can be no question that practically one bank of the river will be lost to them." 

«... , ^ r. I .. u A 57. In 1862, Mr. TurnbuU made borings in the river at 

Position cloie to Calcutta preferred. -.,, ^ . -iii. 

Pultah. Companng these with the bonngs made in 1855-56 
on the banks of the river at Calcutta, he says : — 

** 1 have little doubt that a proper investigation would show that a bridge could be constructed in as 
close vicinity to Calcutta as the shipping interests of the port would permit at a cost which the importance of 
the object to be gained will fully justil'y. 

" Such a bridge could meet every object which the interests of the Government and the public require to 
be kept in view. 

" At the same t'ime it would prevent the loss of the enormous sum which has been spent on the first 
30 miles of the East Indian Railway, the whole of which are doubled, and would save the cost of doubling 
and otherwise extendinj? the Eastern Bengal Railway ; and I trust that the Government will assent to the 
constiuction of no other." 

Next to providing proper docking accommodation, the construction of a railway bridge 
as close to Calcutta as possible would offer the greatest advantage to the trade of the port. 
Any extra cost which a change in site would involve would probably be more than met by 
the change obviating the necessity for doubling the Eastern Bengal Railway line between 
Nyhatty and Sealdah. The Committee feel confident that, with the constantly increasing 
traflSc, should the bridge be placed on the site now proposed at Hooghly, before very many 
years have passed, a railway bridge close to Calcutta will become an absolute necessity. It seems 
to the Committee a pity that the cost of two bridges should be incurred, when one bridge 
placed on a suitable site in the immediate neighbourhood of Calcutta would sutfice. The 
objections that have been from time to time urged against placing a bridge in the position 
now recommended on account of the risk to the structure which would be incurred in the 
event of a cyclone causing ships to break adrift, will, in the opinion of the Committee, have 
no longer the same force, as the construction of wet docks will very materially diminish 
this risk. This question is, the Committee are aware, not one which has been referred to 
them for consideration, and they do not therefore propose to enter on any detailed discussion 
of the various projects which have from time to time been put forward ; but it is one, in 
their opinion, of such vital importance to the general prosperity of the town and port, that 
they would urge the Commissioners to use their influence with the Government to press for a 
reconsideration of the subject. 

58. It does not fall within the province of the present Committee to enter into any 

detailed criticism of the proposals submitted to Government 
by the Diamond Harbour Dock Committee, but the question 
of the accuracy of the data on which the financial results of such schemes are based is of such 
extreme importance, that the Committee trust they will not be considered as having gone 
beyond the scope of their enquiry if they refer to what appears to them to be an important 
omission in the estimates on which the Diiimond Harbour Dock scheme has been worked 
out and also to one or two points in which there are errors seriously affecting the com- 
parison made between the cost to a vessel at Diamond Harbour and in Calcutta. In compar* 
ing the charges against vessels using the Diamond Harbour Docks with those against 
vessels coming to Calcutta, the latter are debited with the present port-due of one anna 
per ton, the former are not charged anything for port-dues. The Committee appear to 
have overlooked the fact that port-dues are levied to keep up the lighting, surveying, and 
buoying of the Sandheads and channels of the Hooghly, and the cost of this amounts to 
over RJ*,00,J 00 annually. The full rate of port-dues allowed by law is four annas per ton, 
but this was never sufficient to cover the whole expenditure, and for many years past 
15 per cent, of the money collected as pilotage was transferred to the credit of port-dues to 
make up the deKciency on this account. Without this it would have been necessary to increase 
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the port-dues from four annas to six annas, and a proposal to this effect was suhmitted to 
the Government of India by the Government of Bengal with a view to amending the Act so as 
to enable a charge of six annas per ton to be made for'port-dues. That this increase was not 
made was due to the fact that the Port Commissioners came forward and contributed from 
heir surplus revenue the equivalent of the 16 per cent, formerly taken from pilotage, and 
enabled Government to reduce the rates of pilotage all round by 15 per cent The reason why 
vessels now only pay one anna is that the Port Commissioners, after taking over charge of tbe 
port approaches, increased the contribution from general revenues so as to make up the differ- 
ence between the actual cost of lighting, surveying, and buoyage, and a port-due of one anna 
per ton. To a ship discharging at Diamond Harbour and not contributing to the revenue of 
the Port Trust, the full port-due of four annas would be charged, and also 15 per cent, more 
for pilotage, equivalent to an additional two annas per ton. The comparison should, therefore, 
properly have included a charge of six annas per ton for port-dues in the Diartiond Harbour 
Dock account, as against one anna per ton charged in the accounts of vessels discharging in 
Calcutta. This item alone, in the case of a steamer, exceeds by R254 the amount which the 
Committee show in paragraph 43 of their report as the saving which would accrue to a steamer 
terminating her voyage at Diamond Harbour. 

59. In paragraph 33 of the report it is estimated that the saving in pilotage by stopping 
. Savings claimed in pilotage. f Diamond Harbour would be R411 for a steamer of 8,000 

tons, and ft378 for a sailing vessel of 1,600 tons. Prom 
the schedule of pilotage charges sanctioned by Government, the actual pilotage charges of two 
such vessels at tbe draught specified, from sea to Calcutta and from Calcutta to sea, would 
be Hl,084-8 and a909 for the steaming and sailing vessel, respectively. By the same 
schedule the pilotage for the same vessels from sea to Diamond Harbour and from Diamond 
Harbour to sea would be a813-l2 and fi682.8, respectively. The correct saving in pilot- 
age should be, therefore, B270-12 for the steamer and a226-8 for the sailing vessel, 
instead of R411 and R378, the amounts claimed as savings by the Diamond Harbour 
Committee. 

60. It has been shown that in the event of the docks being constructed in Calcutta, and 

the Commissioners having the handling of all the goods an 

gor.t lH.!rn7H.".iu/t7l.:?f ^"7-d ^^ of •'b-* «1 Pe' to'^ ^0"W, after paying aU 
cutia. workmg expenses, provide sufficient balance to meet the 

interest and sinking funds on the dock scheme without call- 
ing upon the vessel to pay more than 4i annas per ton as dock-dues, or exactly the same as is 
paid now for the use of the jetties. It is not quite clear from the report of the Diamond Har. 
hour Committee whether it is intended that the 14i anna^ per ton at which they have 
calculated dock-dues is to be paid entirely by the vessels, or partly by the vessels and partly by 
the consignees of cargo. Ultimately no doubt the goods have to bear the charge, but it is a 
matter of great importance to settle in the first instance how the charge is to be apportioned 
between the vessel and the goods. It is clearly shown by the estimate of establishment 
required to work the dock, that it does not include the cost of establishment for supervising 
the discharge of the vessels, tallying, and sorting cargo in the sheds, nor does it include coolie 
labour, nor the interest on the cranes, sheds, and tramways, which are estimated in paragraph 76 
of the report to cost S28,52,500. The interest on this amount would involve an extra 
charge of about three annas per ton on the goods landed or shipped. The supervising and 
tallying establishment would require an addition of at least three annas per ton, and for 
handing the cargo in the wharf, there would be an additional charge of six annas per ton for 
imports and four annas for exports, or an average of five annas per ton. These charges would 
make an addition of eleven annas per ton on the cargo all round. So that the actual cost of 
loading and discharging cargo in the Diamond Harbour Docks would have been 14^ + 11 annas 
per ton, or fi 1-9-6 per ton all round. In addition to this, the cost of carrying the goods to 
or from Calcutta would be HI per ton, so that the total cost of landing the cargo in 
Calcutta would S2-9-6 per ton. This charge of one rupee per ton for carriage between 
Calcutta and Diamond Harbour was specially pointed out in paragraph 72 of the Diamond 
Harbour report, for although the Committee doubted whether goods passing direct through 
Calcutta to or from Diamond Harbour would incur any additional railway freight, they were 
expressly of opinion that for goods warehoused in Calcutta the charge of one rupee per ton 
would undoubtedly be incurred. That this is not an unimportant item will be apparent by a 
reference to the statement given in paragraph 12 of this report, from which it will be seen 
that even if the whole of the produce brought by the East Indian Railway line to Calcutta 
during 1882-83 had been taken direct to Diamond Harbour for shipment, there would have 
remained over a million tons of exports to incur the additional charge. The actual difference, 
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therefore, between landing or shipping goods in Calcutta and a^ Diamond Harbour would be 
H2-9.6, less Rl-4-6, or BI-5. ' - 

61. It should be pointed out that the rate of 14-^ annas per ton fixed by the! Diamond 

« . X . ^ . Harbour Committee was based ou the assumption that 156 
Rate per ton based on a certain . , .3,. ... , ..^ .^ . „ ., 

number of vesads. steamers and 01 2 sailmg vessels, or 468 vessels m all, would 

use the Diamond Harbour dock. This number, th^ pr^^nt 
Committee consider, is as large a number as could be safely calculated upon 16 stbp at 
Diamond Harbour, seeing that the port of Calcutta would be working in competition with' the 
Diamond Harbour docks. With a less number of vessels than 468 using the dock, the rate 
t)er ton would be increased; but if it is admitted that that number would use Diamond 
Harbour, the Tate of 14^ annas per ton would be necessary on the Committee*s owii showing 
to' cover experise^. The Calcutta rate of 4 J annas per ton is based on the larger number of 
vessels included in the estimates as stated in paragraphs 42 to 49. 

* < 62. To enable docks at Diamond Harbour to compote with docks in Calcutta, it nSudt be 

shown that the extra charge of Sl-5 per ton mentioned in 

Compariion of aetbal cost t6 vessels paragraph 60 can be met from the savings effected by stop* 
nsin^ Diamond Harbour and Cal- pj^^ ^^^ ^^^^^ ^^ Diamond Harbour; but a steam-vessel 

discharging and loading at Diamond Harbour, instead of sav* 
ing, would incur charges in excess of the charges incurred under existing circumstances at the 
jetties in Calcutta. Besides the gain claimed on account of the vessels terminating the voyage 
at Diamond Harbour, there was also claimed a saving of SI, 120 in the case of a steamer^ 
and'fi462 in 'the case of a sailing vessel, in consideration of the accommodation provided 
there for discharging and loading being docks, as compared with jetties and cargo boats in 
Calcutta. If docks are provided in Calcutta, these savings of Si, 120 and B462 mu^t be 
eliminated froin the calculation, and the comparison restricted to the charges for use of docks 
at both places. 

. 63, The pecuniary advantages claimed for the Diamond Harbour project, therefore^ 

disappear ; and there is no set-off against the disadvantafireg 

General objections to Diamond Har- - ,, •i.j'j. £ xi j. «i« T^ « 

bour scheme. ^^ *^"® ^^^> distance irom the centre of business^ want or 

water, drainage, &c- So long as vessels can get to Calcutta, 
the only ground upon which any scheme for removing the general trade from the port can 
possibly rest must be that of cheapening transit charges by a very important reduction in the 
charges against vessels, and this the docks at Diamond Harbour will not do. In a note by 
Trevor, , R.E., which is one of the papers referred to the Committee for consideration, he 
sayaiT- 

" But if we are to be content to go on as we are, and merely expand existing arrangements, there can be cd 
doubt that we shall never succeed in making Calcutta a cheaper port ; and that is ^rhaps the thing most to be 
.^eaired.'* 

As to the desirability of doing everythixig possible tp reduce tha charges in handling 
cargo, and also the charges on the shipping of the port, the Committee entirely concur. They 
cannot, however, accept the conclusion arrived at by Colonel Trevor, that this end is to be 
secured by leaving the appliances and accommodation now available in the port itself, and which 
may hereafter be added to, and starting an auxiliary port at Diamond Harbour. The ap- 
pliances which have already been constructed have proved advantageous to the import trade 
and yielded at the eame time a margin of profit, from which, as has been pointed out in a 
previous paragraph, the Port Commissioners have been able to make a reduction in port-dues 
and pilotage. This profit has been obtained by dealing with a small number of the vessels, 
and almost exclusively from import trade. The export trade and a great deal of the import 
trade have not come within the range of the operations of the Trust. By extending the 
accommodation either by jetties or wet-docks, and adding to the appliances already prpvided 
by the Trust, additional profit in working which is now absorbed by the intervening agencies 
employed for boating and handling cargo, will pass into the revenues of the Port Trust, and 
it will be possible to make further reductions, both in the charges against the ships and the 
charges on the goods. In fact, if the whole of the imports and exports of the port were 
c&scharged and loaded by the Port Trust, the charge to the consignees and exporters for doing 
the work could be materially reduced. Shippers would no longer incur the loss from pecu- 
lation and damages from rough handling and exposure, and at the same time a surplus could 
be secured which would enable the Commissioners to take off some of the remaining charges 
now recovered from the shipping. Every advantage claimed for docks at Diamond Harbour 
would be equally secured by docks in Calcutta, and without putting merchants to the expense 
of providing new accommodation for the conduct of business, and entailing upon them the 
absolute loss of all that has already been done in Calcutta. 
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•64. The Committee CMmot xef rain from .oallipg atteutipa to the positive disadvantages 
1^1' , which,, in the opinion f){ those who are concerned in the 

Ha^SS'uJdii^'^*^''"' ^ ^'•'"'''^ ^*^** biisiness of the port, .mUst <mult from ' aoy ^yartial 

. removal of th« trade and the enforced' draggiqg away .^£ )n^» 
chants^ dealers^ and their establishments from Calcutta to Diamond Harbour. It has been 
tinted out by the members of the Diamond Harb6irt' Itock Committer who dissented from 
the general report, that in the opinion of one of the largest shipping houses, Messrs. Ralli 
Brothers, so far from ''docks at Diamond Harbour proving an advantage, they would tend to 
cause many inconveniences both to importers and shippers/' It was also pointed out that 
*^ an entire change will have to take 'place in the system of doing business before whole cargoes 
of .grain, seeds, and other produce are bought up-country, assorted there by the shippers, and 
despatched light to the ship to be transferred at -once from the railway wagons to the ship's 
hnld/' Of the seeds and wheat at' present exported, 40 pef cent, tire not warelioused ; but it 
should be noted that whatever quantity is exported direct from the Howrah railway < statioti 
is subject to examination by shippers in the presence of the sellers, in order to ascertain con- 
dition, quality, weight, and refraction of the different parcels before shipment. Such oper- 
ations could;Bot be effected satisfactrily at Diamond Harbour unless at the geat ^pense of 
each shipper and seller keeping a separate establishment there. 

65. The navigation of the river Hooghly, whether to Diamond Harbour or to Calcutta, 

•M 1 h p 1 must always remain an undertaking of some risk and danger> 

but whether the voyage terminates- at the one place or the 
other, the Committee are satisfied that it would make no difference in the rates v of insuranoe. 
If all the risks of the river are to be avoided, it can only be by a canat donnecting Calcutta 
with the river Mutlah, and this is the alternative which the Committee would recommend. 
This project, which is referred to in paragraph 2 of the letter from the Government of India, 
Public Works Department, No. 116M., dated 14th March 1883, has received .the careful 
consideration of the Committee, and all the works which have been recommended have been 
designed with a view to this canal being ultimately constructed. There seems to be a general 
conviction that whatever changes may occur in the Hooghly, there will always be a navigable 
channel leading through the Hooghly sands to the sea, but the changes that are constantly 
occurring entail considerable expense and constant watchfulness. The Mutlah offers a channel 
to the sea free of all obstructions, and if in connection with this channel there were a canal to 
Calcutta, capable of allowing the free ingre!>s Atd egress of Vessels of all sizes at all states of 
tide, there would thien be a matefial lind suflScient guaratitee that works carried out at Calcutta 
for the accommodation of the shipping won Id' always be titilised. There would be a direct 
gain in pilotage and time' to the vessels using this channel, and a master could calculate with 
certainty on getting his vessel to s^a at all states of the tide in t>ne day. Vessels which now 
occupy two, and sometimes thfee, dsiys ih proceeding down the Hooghly, could almost inVari* 
ably get to sea iii 24 hoars, and without incurring the risks to which they are liable f I'oni the 
shoals, freshes, and eddies of thef Hooghly. The tides in the Mutlah are much easier than 
thos3 in the Hooghly, and there are no fireshets or eddies to contend vnth during the- rainy 
season. The Port Commissioners have ndw asked Government to appoint them -Conservators 
of the Mutlah, and to sanction a complete survey of the Mutlah River during the coming oold 
season. This will have to be done, and a careful survey of the banks made before any defi- 
nite proposal's ^ior the construction of a canal can be submitted. But the following maybe 
taken as a safe approximate estimate of the cost of the work. 

66. Assuming that the docks tne Committee have recommended at Eidderpore are carried 

out, no special works would be required at the Calcutta 
Estimated Mstrof canal. entrance. In fixing the depth of water over the sills at the 

Mutlah entrance, it has been borne ih mind that as vessels «oould leave <for sea ham the 
Mutlah River at all states of the tide, the ^depth over the sills at the canal entrance must be 
sufficient to allow vessels drawing 26* feet of watdr to pass in and out of the canal at the 
lowest neap tides. The cost of the works' at the Mutlah entrance may be taken' at 
R25,00,000, and there' would then bnljr remain the cost of the land und the excavation of 
the canal: Assuming that the water in the canal is maintikined at the same level as in the 
dock, or at the level ot ordinaiy spring tides, i.e., about 18 feet above datum^ the excavation, 
would only have to 1>e carried to a depth' of 12' feet below Kidderpore Dock sill. ' A consider* 
able portion of the land that the canal would pass through is very low, most of it only 12 
feet above datum. A section of the ground was taken by Mr. Taylor, Executive Engineer, 
in 1879. and from this section it has been calculated that the total amount of excavation 
would not exceed 488,550,000 cubic feet. The ground is almost level throughout, but rises 
slightly towsurd's'the Calcutta end. Approximate sections of the canal are given on plate. 
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Of the total quantity to be excavated, it has been assumed that 177,435,688 cubic feet will be 
taken out dry and the balance by dredgers. For the dry excavation RIO per 1,000 cubic 
feet would be an ample allowance, and for the dredged material R14 should cover every 
contingency. The total cost of excavation would therefore be — 



177,435,^88 cubic feet, at RIO per 1,000 
313,021.260 cubic feet at RU per 1,000 



Total 



R 

17,74,367 
43,82.298 

61,56,655 



The land required for the canal and spoil-banks would be on the average 1,000 feet 
broad for the entire length of 294 miles. This amounts to 12,885 bighas, which, at R50 
per bigha, would cost R6,44,2S0. The spoil from the canal would all be deposited on the 
banks, and sufficient land has been provided in the estimate for this purpose. The cost of the 
canal> including land, would be approximately as follows : — 



Mutlah Canal. 



Land ...... 

Excavation and dredging . 

Pitching ..... 

Dammins: Pialee River 

Road bridge. Diamond Harbour Road 

Bridges for Diamond Harbour Railway 

Ferries 

Inspection bungalows 

Huts for subordinates 

Offices at the Mutlah 

Residence for Eogineer, &c. 

Entrances at Mutlah 



Contingencies 
Total 



» 

6.44.250 

61,56,655 

7,34,976 

50.000 

80,000 

80,000 

7,200 

20,000 

5,000 

25,000 

60,000 

25,00,000 

1,03,53,081 
6,46,919 

1,10,00,000 



canal. 



67, In paragraph 52 it has been shown that the annual surplus which may be expected 

on the completion of the docks now recommened would be 
Ways and mean, for construction of g8,ll,915, but this surplus would not all be available for 

the reduction of rates or to meet other charges, as Rl,20,000 
are now appropriated from jetty revenue to meet a portion of the expenditure incurred 
on the lighting and buoying of the channels of the Hooghly. After deducting this sum, 
there remains a balance of H6,91,915 which could be devoted towards meeting the charges 
on account of the canal to the Mutlah. The cost of that work has been estimated at 
Hl,10,00,000, the interest on which, at 4^ per cent., would amount to S4.,95,000. There 
would also be a charge for maintenance, repairs, pumpini^, dredging, which may be esti- 
mated at 2 per cent, on the cost, or, say, R2,20,000 per annum. The annual charges would 

therefore amount to- 
ft 

4,95,000 

2,20,000 



Interest 
Maintenance, &c. 



Total 



7,15,000 



68, Before the canal could be brought into general use, it would be necessary to light 

and buoy the Mutlah. The cost of buoying the Mutlah, so 
Mutlah River to he lighted and ^^at it might be used by vessels during daylight, would be 
^^^ ' H72,560, and the annual cost of maintaining such buoys 

would be 118,990, as shown in the accompanying estimates. To light the channel, so that 
vessels could enter or leave the river at any time, would necessitate three light- vessels in addition 
to the present Mutlah light. The cost of three light-vessels would be about K5,00,000 
and the yearly cost of maintenance about 1130,000 each, or R90,000 annually for the 
three. The total cost of the lighting and buoying of the Mutlah would then be — 

S 

Interest on B5,72,560 @ 4J per cent.=25,766 

Depreciation and repairs @ 10 per cent, on capital outlay . . . =57,256 
Maintenance of light-ships ........ =90,00() 



Total 



1,73,021 
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69. Adding this to the annual expenditure on account of the catoal, makes the total 

charge for a second entrance to Calcutta vid the Mutlah and 
^ °^ " canal, B8,88,021. There would he no necessity, therefore, 

to make any great increase in the present charges on the shipping for the additional facilities 
provided by this second entrance, as the profits on the work done in the docks would go a 
long way towards meeting all the charges ; but it would of course be a question for considera- 
tion hereafter whether the whole cost of maintaining the canal and lighting and buoying 
the Mutlah should be met in this manner or by a direct charge on the vessels using this 
entrance. Every vessel using the Mutlah would save one-half of the amount now paid as 
pilotage on the Hooghly, and could conseijuently afford to pay canal dues if it should be deter- 
mined to levy such a charge without incurring greater expenditure than is now involved in 
navigating the Hooghly. There would not be much gain by a small vessel of light draught 
using the Mutlah in preference to the Hooghly, but the Committee believe that if the canal 
were made, every large vessel would use it in preference to the Hooghly. 

70. It only remains for the Committee to consider how the funds for carrying out the 

t- *A \ X. proposed works are to be provided. The Government of 
Oo^eramert? ^ India suggest for the consideration of the Committee "the 

expediency of the Port Commissioners cariying out the pro- 
ject by means of capital to be raised by them for the purpose ; '^ but the Committee are of 
opinion that it would be impossible for the Commissioners to raise in the local market so 
large a loan on debentures as S2,00,0(),000, and think they may fairly look to Government 
for assistance in this matter. In that view they would recommend that, in submitting the 
plans and estimates for the works for the approval of Government, an application should be 
made to Government to advance the necessary funds as required, charging interest at 4 per 
cent, to the capital account during the time the works are under construction, and upon their 
completion making the whole amount a permanent debt, bearing interest at 4i per cent. It 
was in this way that funds necessary for the construction of the Prince's Dock in Bombay 
were raised, and Government should, the Committee are of opinion, come to the assistance of 
the trade of the port of Calcutta in a similar manner. There will be a direct gain to Govern- 
ment following from the construction of the docks in the matter of the effective control of 
the salt trade at a much less cost than is incurred at present, and in other indirect ways Gov- 
ernment will share in the advantages which the works will confer upon the sea-borne trade 
generally. If Government will not meet the requirements of the port in the matter of ways 
and means as suggested, the Port Commissioners would have to ask for a Government 
guarantee to a special loan to be raised for the purpose of carrying out the works. 

71. The conclusions which have been finally arrived at, and the recommendations the 

Committee have felt justified in making after giving the 
uminaiy. fullest consideration to the several questions laid before them, 

many be briefly summarised as follows : — 

(1) The accommodation for the trade of the port requires immediate extension* 

both for imports and exports, but especially for exports. 

(2) The present jetty accommodation provides practically only for vessels bringing 

general cargoes, and for a very small portion of the export cargo taken by 
such vessels. 
(8) The only manner in which immediate relief can be given to the export trade 
is by the extension of wharves for loading boats on the Howrah foreshore. 
The Port Commissioners should at once put in hand and complete the export 
wharf at Shalimar in time for the next grain-shipping season. 

(4) There is room in the port for a considerable number of additional jetties, but the 

Committee do not recommend an extension of jetty accommodation, as they 
consider that for the general convenience of the whole titide of the port wet 
docks are preferable. 

(5) The Committee recommend the immediate construction of wet docks at 

Kidderpore in accordance with the plans submitted herewith, and connected 
with the town jetties by a tramway along the river bank. 

(6) The most suitable position for dock entrances is through the Government Dock- 

yard at Kidderpore, and the Committee recommend the transfer of these 
premises to the Port Trust. 

(7) The construction of the works recommended will be financially successful if 

the trade of the port is restricted to its present limits, and, in the event of 
further development of trade, will yield a large margin of profit. 
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(8) Docks at Howrali, especially for the export trade, are not recommended, 
because— 

(a) The Committee consider that the Calcutta side of the river is the most 
convenient in every way for the general trade of the port, and on com- 
pletion of the railway bridge it will be quite as convenient for exports 
as the Howrah side. 

{b) The construction of two docks on separate sites would involve a larger 
outlay of capita], and entail on merchants and traders the mainte- 
nance of double establishments. 

(c) Docks at Howrah could not be brought into direct communication with 
the canal to the Mutlah, 
(9) The railway bridge to connect the East Indian and Eastern Bengal Railways 

should be constructed at Cossipore. 

(10) Docks at Diamond Harbour would neither be economical for the shipping nor 
convenient for the trade of the port. 

(11) The docks at Kidder pore have been so designed as to admit of their connection 
by a canal with the Mutlah River, whenever the convenience or circumstances 
of the trade of the port may make its construction desirable. 

(12) The survey of the Mutlah should be proceeded with at once, and on its com- 
pletion detailed plans and estimates prepared for the ship canal. 

(13) Government should assist the Port Trust in carrying out these works by either 
advancing the capital or guaranteeing the necessary loan. 

HORACE A. COCKERELL, 

CAairman. 
Wm. duff BRUCE. 

J. J. J. KESWICK. 

JAS. STEVENSON. 

LORRAINE KING. 

W. P. ALEXANDER. 

H. B. H. TURNER. 

NoTB. — Mr. Franklin Frestage proceeded on leave to England before the report was ready for signature. 

G. H. SIMMONS, 

Secretary, 

Port Commissioners^ Office; 

Calcutta, 

The 3rd September 1883. 
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A Summary of tie Cost of tie following Works proposed to he executed in connection wiih 

the Scheyne for providing Wet Docks at Kidderpore. 

R Total R 

EsTiMATB No. 1. Sixty-feet lock 18,84,444 

„ 2. Eighty-feet entrance to tidal basin . . . 8,78,324 

3. Tidal basin and 60-ton shears .... 12,66,051 

4. Double entrance from basin to Dock No. 1 . . 13,65.078 
6. Dock No. 1 71,22,064 

6. Boat canal 9,78,676 

7. Dock No. 2 88,35,468 2,23,30,105 



99 

» »» 

99 " 

If »» 



11 » 



>» 



„ 8. Constructing boat wharves and extending the tramway 

to the proposed docks at Kiddei'pore . . . 7,44,000 7,44,000 



n 



2,30,74,105 
„ 9. Graving Dock 8,70,293 8,70,293 



Grand Total 2,39,44,398 



W. DUFF BRUCE, C.E., 

Vice-chairman of the Port Commissioners, 
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KIDDERPORE DOCKS. 

EsTiMATB No. 1.—Jm Abstract of the Cost of Constructing the 60-feet Lock, complete with Gates, 

Jetty-heads, Sluices, Capstans, 8fc. 

R 
Excavation ^ 5543^ 

WeU.8inking 31^29 

Cement brickwork in wells • . . • 78 713 

Brickwork in lime mortar in wells 3 52 771 

^- do- ^^^ 3,46!863 

Do. cement-facing to walls ........ 39 194 

Granite quoins, &c 1 Qg 024 

Mirzapore stone quoins, coping, Ac. ••...... 76 092 

f **^^°« ' '. l',380 

Jetty.heads 2,05,776 

Coffer dam across entrance • .... 30 000 

^^ 3,16.000 

Sluice machines 21 000 

^I»**^ 22i260 

Total . . 17,13,131 
Add for Establishment and Contingencies 10 per cent. • . 1 71 313 

Gband Total . . 18,84,444 

W. DUFF BRUCE, 

. Fice^Chadrman. 

Estimate No. t.-^An Abstract of the Cost of Constructing the SO-feet JEfitrance to the Tidal 

Basin, complete with Gates, Jetty^heads^ Sluices, Capstans, 8fc. 

R 
Excavation 33 4^ 

Well-sinking 9 gg^^ 

Brickwork in cement in wells 25 116 

Do. lime mortar in do 2 qq ^57 

^' ^o- in walls . • 1, 33^661 

Cement brickwork in facing walls ••>•*... 12 963 

Gmnite quoins, &c 3^ 9^ 

Mirzapore stone quoins, coping, &c 27 108 

Metalling 3^ 

Jetty-heads 2,17,208 

Coffer dam across entrance 30 q(^ 

Eighty feet gate l,4o!oOO 

Sluice machines for gate g ^qq 

Captaans ll^'eoo 

Total . . 7,98,477 
Add for Establishment and Contingencies 10 per cent . . 79 847 

Gband Total . 8,78,324 

W. DUFF BRUCE, 

■_ Vtce-Chairman. 

Estimate No. 3. — -4» Abstract of the Cost of Constructing the Tidal Basin, having an area of 

9^ acres, and providing GO-ton Shears, 

R 

Basin walls 7,61,100 

Excavation of basin 3,21,4£0 

Metalling 2,436 

Sixty-ton shears 70,000 

Bollards 6,000 

Total . . 11,50,956 
Add for Establishment and Contingencies 10 per cent . 1,15,095 

Gbajtd Total . . 12.66,051 

W. DUFF BRUCE, 

Vice' Chairman, 

Y 1 
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Estimate No. 4. — Jn Ahsfract of the Cost of Con^trnclimg the Boulle Entrance from the Tidal 
Basin to Dock No. 1, includ'nig Suing Bridge, Gates, Sluices, ^*c,, complete. 



Excavation .... 

Well-sinking .... 
Brickwork in cement in wells 

Do. in mortar . 

Do. in cement facing to walls 

Granite quoins, &ic» 
Mirzapore stone quoins, coping, Sic. 
£ighty-feet gates 
Sixty -feet do. 
Sluice machines for 60-feet gates 

Ditto ditto »0.fe«t do. . 
Swing bridge over double entrance 
Capstans ..... 
limber dolphin . . . . 



Total 
Add for Establishment and Contingenciea 10 per cent. 



Grand Total 



R 

61,242 
20,823 
59,282 

4,73,509 
30,920 
69.256 
56,948 

1,40,000 

I,05,r'00 
7,000 
8,^00 

1,50,000 
2:^,200 
35 000 

12,40,980 
1,24,098 

13. 5.078 



NoTK.— If a single 80-feet entrance is cosstracted instead of the abore. a saring of R5.29,954 would be effected oo the abor* 



eitimate. 



W. DUFF BRUCE, 

y ice 'Chairman, 



Estimate No. 5. — An Abstract of the Cost of Constructing Bock No. 1, having an area \of 36 ^ 
acres, 6,550 lineal feet of Quay Space^ 432fi00 square feet of Sheds, complete wilJk 
Cranes, Tramtcays, Fencing, SfC, 

R 

Land 6,28,000 

Dock walls 20,41,800 

Excavation of basin 10,10.800 

Cargo sheds 12,96,000 

Dock offices ............ 40,000 

Quarters for Dock Master, Engineers, Ac 2,00,000 

Out-offices for ditto 12,000 

Engine-houses, cliimney, accumulator towers 65,040 

Hydraulic crane engines 2,00,000 

Pumping engines for dock 2,00,000 

Shed for coal, stores, and workshop 24,000 

Culvert for water-supply 15,000 

Hydraulic cranes 2,26,000 

Pressure pipes 75,000 

One-ton capstans 18,600 

Tramways 1,78,600 

Traversers 18,000 

Crane lines 24,500 

Drawbridge over boat lock 20,000 

Metalling compound and gully-pits 1,15,464 

Fencing 1,22,000 

Electric lighting 25,000 

Bollards 20,000 

Total . . 64,74,604 

Add for Establishment and Contingencies 10 per cent. . . 6,47,460 

Gband Total . , 71,22,064 



W. DUFF BRUCE, 

Fice^ Chairman. 



CX)N8tEirCTI0N OF DOCKS IN THE POBT OP CALCUTTA. 189 



EsTiMATB No. 6. — An Abstract of tie Cost of Constructing tie Boat Canal from tie Docks to 

Toliys Nullaiy with three Road Bridges across the Canal. 

R 

Land 75,250 

Excavation ............ 4,09,538 

Turfinjf 4,918 

Boat lock 2,60,000 

Three road bridges . . ♦ . 1,60,000 

Total • . 8,89,706 

Add for Establishment and Contingencies 10 per cent. . • 88,970 

. •■ 

GBANDToTiLL . • 9,78,676 



W. DUFF BRUCE, 

Vice-Ciairman* 



EsTiH ATB No. 7. — An Abstract of the Cost of Constructing Dock No, 2, having an area of 64% 

acres and 10jS30 Unealfeet of Quay Space, 216jO(K) square feet of sheds ^ 126fi00 square 

feet of Salt Golahs, complete with Cranes, Tramways, Fencing, 8fc. 

R 

Land 2,63,000 

Dock wall 36,08,000 

Excavation of basin 18,00,170 

Cargo sheds . 6,48,000 

Saltgolahs 4,41.000 

Accnmulator tower 6,000 

Hydraulic cranes 1,60,000 

Pressure pipes 75,000 

Capstans 18,500 

Tramways 4,63,760 

Traversers 27,000 

Drawbridge • 1,60,000 

Crane tines 46,600 

Metalling 1,26,624 

Fencing 1,60,700 

Electric Ughting 25,000 

Bollards 25,000 

Total . . 80,32,244 

Add for Establishment and Contingencies 10 per oent. . . 8,03,224 

GBiJRD Total . . 88,36,468 

W. DUFF BRUCE, 

Vice-chairman, 



Estimate No. 8. — An Abstract of the Cost of Constructing Boat Wharves from Ciandpaul Gidt 
to the Outram Road^ and from Prinsep^s Oh&t to the Government Dockyard's and extending 
the Tramway from the Jetties to the proposed Docks at Kidderpore. 

R 

Wharf from Chandpaul Gh&t to Outram Road 34,000 

Embankment from Outram Road to the Boat-house ..... 44,000 

Ditto Boat-house to the south side of Fort Point .... 1,60,000 

Ditto Fort Point to Tolly's Nullah ' . 1,79,000 

Extension of Tramways from Jetties to proposed Dock 1,66,000 

Lifting-bridge aoross Tolly's Nullah . . 1,06,000 

Total . . 6,77,000 
Add Contingencies . • 67,000 

Gbakd Total . . 7,44,000 

W, DUFF BRUCE, 

Vice-chairman. 



I 

I 
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Estimate No. 9. — An Abstract of the Cost of Constnicting a Graving Dock, 520 feel Ung, on 

the Blocks, with an Entrance 70 feet wide. 



Excavation .... 

Cement brickwork in wells 
Brickwork in lime mortar in wells 
Well-sinking .... 
Brickwork in lime mortar in walls 
Concrete ..... 
Cement brickwork facing to altars and walls 
Metalling ..... 
Stone quoins, coping, <&c. 
Hand railing .... 
Caisson ..... 
Bollards ..... 
Hydraulic capstanR 
Pumping engines, sluices, (fee. 



Total 
Add Contingencies 10 per cent. 

Gband Total 



R 

51,008 

60,408 

2,09,778 

19,523 

1,10,785 

3,249 

32,249 

1.916 

60,900 

280 

75.480 

4,000 

11,600 

1.50,000 

7,91,176 
79,117 

8,70,293 



W. DUFF BRUCE, 

Vice-chairman, 



Estimate No. 10. — An Abstract of the Cost of Consiructing a Ship Canal from the proposed 

Docks at Kidderpore to the MuUah River, 



Land 

Excavation 

Dredging . 

Stone-pitching . 

Damming the Pialee River 

Double entrance between the basin 

Eighty-fe6t single entrance . 

Sixty-feet ditto 

Jetty-heads 

Road bridges 

Ferries 

Inspection bungalows 

Huts for subordinates 

Offices at the Mutlah 

Residences at the Mut 

Contingencies 



and canal 



ah for employes 



Grand Total 



R 

6,44,260 

17,74,357 

43,82,298 

7,34,976 

50,000 

12.20,000 

6,50,000 

6,15,000 

2,15,000 

1,60,000 

7,200 

20,000 

6,000 

26,000 

60,000 

6,46,919 

. 1,10,00,000 



P. SOUTTER, 

Assistant Engineer. 



W. DUFF BRUCE, 

Vice-chairman, 



Estimate No.- 11. — An Abstract of the Cost of Replacing the Mutlah River Buoys. 

R 
Two first-class wooden buoys ^ Q^g 

Nineteen second-class ditto 29,678 

Twenty third-class ditto •••••.... 18 920 

Crossing-marks and sea-face beacons ••••.... 4 qqq 

Spare buoys 7^900 

Spare chain 3,746 

Spare moorings 3^300 

Total . 72,660 
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Estimate No. 12. — Light-vtB^eU for the Hutlah. 

Regarding^ the lighting of the approaches to the Mutlah River^ I have the honour to 
snbmit a chart of the entrance showing the number of light-vessels required, and the position 
that I consider they would be most advantageously placed in^ to efficiently light the approaches 
to that river. 

The two fine channels leading each side of the Rajmutlah Sand would of course be 
utilised, — the western channel for inward-bounders, and the eastern channel for outward- 
bounders. 

Three light-vessels, besides the present Mutlah vessel, would therefore, in my opinion, be 
the minimum number required for the safe navigation of the entrance to the Mutlah. 

There should never be any detention, either inward or outward, and with no pilots on the 
station I venture to say that with a good chart very few masters of vessels would hesitate to 
come right up and anchor under the leie of Haliday's Island. I estimate the cost of three new 
light-vessels, properly equipped and brought out to this counrry^ at £45,000 for the three, and 
the up-keep out here of about B90,000 per annum. 

E. W. PETLEY. 
The 2ht Julg 1883. 



Estimate No. 13.— -4fi Abstract of Cost of Maintaining the Buoys, 

Two first-class buojs ......... 

Nineteen second-class do. . 

Twenty third-class do. ......... 

Annual repairs to do. 

Total . • S^OOO 



B 

800 
2,090 
1,600 
6,000 



E. W. PETLEY, 
Deputy Conservator, Port Approaches. 

W. DUFF BRUCE, 

Vice* Chairman. 



From Li6nt.-CoL J. M. Hbywoop, B. E., Offg. Joint Secy, to the Govt, of Bengal, ?• W. Dept., to the Secy, 
to the Govt, of India, P. W. Dept.,— No. 73 T— M P I, dated the 22nd October 1883. • 

I am directed, in continuation of the telegram dated 16th October, forwarded by His 
Honor the Lieutenant-Governor of Bengal to the Hon^ble T. C, Hope on the scheme for 
constructing docks in the Port of Calcutta, to submit a note drawn up in this Department, 
and to inform you that the Lieutenant-Governor accepts those conclusions, one to eight, of 
the Committee which are contained in the summary paragraph 71 of their report forwarded 
to you with letter No. 61T— M P I, dated a9th September 1888. The Lieutenant-Governor 
is willing to accept these lecommendations very much in the desire to secure a final settlement 
of a large question which in the rapidly growing wants of the port is of great importance 
to Calcutta, and he feels himself in a measure bound to defer to the strong advocacy of the 
experienced Committee which have now reported on the subject, as well as to the unanimous 
protests of the mercantile community against any scheme which would take the docks away 
from the port of Calcutta. In the presence of the prevailing sentiment in Calcutta, no other 
project for wet docks than that which is nov7 under consideration seems practicable. At the 
same time, without questioning tne accuracy of the Committee's statements in favor of the 
Kidderpore scheme as at present contrasted with the establishment of docks at Diamond 
Harbour, His Honor cannot help feeling that the day may come when, owing to deterioration 
in the upper reaches of the river, the difficulties and cost of the Mutlah canal scheme, and 
the nearer proximity of Diamond Harbour to the sea, the present decision may be the subject 
of regret. 

2. I am desired to add that, while the Lieutenant-Governor recommends for adoption 
the proposals of the Committee as specified above, he does not support any change in the 
site for the bridge across the Hooghly. This question was outside the scope of the Commit- 
tee's enquiries, and on more than one occasion the Government of India have deprecated the 
re-opening of a matter which, after full deliberation, had been settled. To revive the discussion of 
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this question now would, in the Lieutenant-Governor's opinion, postpone the construction of the 
bridge for several years ; and having regard to the fact that the operations for the commencement 
of the bridge are to be undertaken in November, and that all the extensive preHminaries for the 
work are completed, he would strongly deprecate any change now. On its merits he considers 
the advantages are in favor of the selected site ; and in support of this view, he desires me to 
draw attention to a note by Mr. Bradford Leslie, attached for reference, in which the arguments 
for retaining the site as at present determined at Hooghly are fully set forth. 

3. The surrender of the Kidderpore Docks, the taking over of the Port Commissioners^ 
Docks at Howrah, as well as the largerjquestion of the proposed loan to enable the Port Commis- 
sioners to carry out the Kidderpore project, are all matters for the Government of India tL> 
decide. The Lieutenant-Governor would only add that, in his ojnnion, the estimate of probable 
cost should be increased to 2G5 lakhs to cover charges for tools and plant, the interest on the 
capital sum expended while the works are in progress, the rise in the price of labor which gene- 
rally follows the concentration of a large mass of labor in one s])ot, and to provide for contin- 
gent charges almost inseparable from a work of this magnitude when it is being carried out at 
great depths and in bad soil. 

Note on the Kidderpore Dock Scheme by Lieut.-Col. J. M. Hey wood, R. E., Officiatinor Chief Engineer, 

Government of Bengal, Public Works Department, — dated the 21st October 1883. 

At present the operations of the Poiii Commissioners have been almost entirely restricted 
to import cargo brought from ports of the United Kingdom and the Continent of Europe. 
Occasionally a China steamer uses the jetties. Railway material intended to be despatched up- 
country from Howrah is delivered overside into boats. This, however, will be altered when 
the Hooghly Bridge is completed. No salt ships, nor the bulk of ships employed in the export 
trade, have hitherto been able to obtain jetty accommodation. 

There is room in the port for the addition of 21 jetties on the Calcutta side of the river, 
and 20 jetties on the Howrah side. These 41 jetties would, it is estimated, cost 5 lakhs of 
rupees each, or 205 lakhs in all, and accommodate 1,066 vessels annually. The jetties which 
are in reality continuous wharves would cost almost as much as docks; while vessels lying at 
jetties have neither the security nor the conveniences which are afforded in a suitably arranged 
wet dock. The Committee propose to construct therefore docks, and prefer to do so at Kidder- 
pore, with two entrances through the Government Dockyard premises. They recommend the 
transfer of the dockyard recently acquired by tbe Port Commissioners to the Government if it 
desires, or to the East Indian Railway Company if not required by Government, the work of 
Government being carried out in the Seebpore Workshops, except the docking of the pilot-brigs, 
and the few steamers alone remaining the property of Government now that the management 
and control of tbe port and the river survey buoying and light-vessels have been tmnsferred to 
the (Commissioners, which can be provided for in the proposed dockyard at Kidderpore. 

The proposals started at different times for docks at Akra, Garden Reach, and Howrah, 
were examined and condemned. The first site was considered unsuitable on account of the 
eddies, which continue at all times of the tide, and only cease during the short interval between 
the tides (dead slack water), and the want of good anchorage ground. The Garden Reach site 
was more suitable, but the Committee consider the Kidderpore site belter, A dock on the 
Howrah side was unanimously considered as unsuitable for the requirements of the port. 

For the import trade there was no dispute that the dock must be on the Calcutta side. . 

The number of tons exported amounted in 1882-83 to 1,798,0U0, of which probably 

some — 

Tons. 

C()7,0<>0 were br<>u»ijht down by the East Indian Railway, 
278,"()0 bv the Eastern Bengal Railway, 
823,()i)i)by boatrt, 

90,oi;0 by river steamers, 

Total . 1,798,000 



with an excess on the side of the boat traffic, as a lar<^e number of boats escaped notice; so 
that 1, '200,000 tons, or double the amount delivered on the Howrah side, are brought in on 
the Calcutta side, and the construction of the Hooghly Bridge will alter this proportion. 

1 he only argument urged in favor of the Howrah sido was that goc^ds brought to the 
Calcutta side would incur a heavier charge for railway freight than goods delivered at dock in 
Howrah. This, however, it is ascertained, is not the case. " Calcutta and Howrah are for all 
practical purposes at the same distance from the export marts of the Upper Provinces/^ 

The cost of the proposed site to the south of the Government dockyard will, according to 
the Committee, ])e comparatively inexpensive. The i>round behind, as far as the Old Ga-ixlen 
Rrach Road, would cost about ftl,50o per breguh. iJcyoiui the Old Garden lleach Road 
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for a distance of 1^000 feet^ the land would be worth about S500 per beegah^ and beyond 
that again a higher rate than B50 per beegah is not expected. The docks are to consist of 
an outer dock^ and an inner^ with entrance to the river through a tidal basin. From the tidal 
basin^ which occupies an area of 9^ acres to the river, there will be two entrances, 80 and 60 
feet; the 60-foot entrance being a lock 45C feet- long, but with intermediate gates to take in 
vessels of less than 300 feet length and light draught. The tidal basin will communicate 
with the outer dock through a double entrance, with 60 and 80-foot openings. The outer 
dock will be 2,630 feet long and 600 feet broad, or about 36^ acres of area with 6,550 lineal 
feet of quay space, sufficient for the accommodation of 14 vessels. The inner dock will be 
4,700 feel long and 600 feet broad, or 64} acres in area with a quay space of 10,630 lineal feet 
sufficient for 20 steamers and sailing vessels at the same time. In this dock a frontage of 
2,200 feet will be set apart for the discharge of salt ships, and here large warehouses, specially 
designed for salt, will be provided, capable of accommodating 60,000 maunds with ample room 
for extension. Accommodation will also be provided in the docks for the coal trade and ballast 
ships, a quay space of 1,500 feet being appropriated for the purpose. The remainder of the 
quay space in the inner dock will be arranged for exports, with large sheds at each berth for 
tiie collection of cargo. 

The Committee propose to fix the sill of the outer lock and the bottom of the tidal basin 
at a level of 14 feet below the level of the Kidderpore Dock sill, and that of the inner gates 
and dock 10 feet below the same datum. The depth of water in the main dock would be kept 
by pumping up to the level of the ordinary spring tides, vit., 16 to 22 feet above datum, so 
that there would be a depth of 26 to 32 feet on the sills. 

The outer lock and the tidal basin would nearly always have 26 feet of water, and during 
spring tides never less than 29 feet. During the rains this would be increased to 36 feet. 
The supply of water for the docks will be drawn from Tolly^s Nullah, which, it is assumed, will 
be provided with locks, and improved as well as extended by Government, so as to bring the 
boat traffic, which now converges to Calcutta, into direct communication with the docks. 

The Committee propose to connect ToUy^s Nullah with the docks by a boat canal, the 
entrance being provided for by a lock 300 feet long and 40 feet wide. 

The docks will be connected with the jetties and inland vessel wharves by an extension of 
the Commissioners^ tramway along the riverside from Chandpal Ohftt to Kidderpore. To obtain 
room for a double line of rails it will be necessary to construct a retaining wall about half tide 
level outside the present Strand Road. Wharves for inland vessels wiU be provided from 
Chandpal Oh&t to the north end of the carriage stand at the Eden Gardens, and from Prinsep's 
Gh&t to Tolly's Nullah. 

The estimated cost of these works is as follows : — 

R 

Entrances to tidal basin 27,62,768 

Tidal basin (9f acres) 12,66,051 

Entrance from basin to dock No. 1 13,65,078 

Dock No. 1 (36i acres) 71,22,064 

Dock No. 2 (64f acres) 88.35,468 

Boat canal 9,78,676 

Boat wbarves and tramway 7,44,000 



Add for a graving dock (520 feet) . 

Qbahb Total 

The income to be expected is calculated out thus— - 

From Imports. 



2,30,74,105 
8,70,293 

2,39,44,398 



Ships entering the port in 188S-88 not berthed 
at jetties. 


Probable number which 
woold Qse the dock. 


Income expected on imports. 


Ntunber. 


Nature of cargo. 


Tonnage. 


Nnmber. 


Tonnage. 




Landinf? rate 
per ton. 


« 


33 

40 

174 

• 


Iron 
Coal 

Salt . 


72,617 
75,513 

326,555 


33 
24 

116 


72,617 
45,513 

200,000 


9. to £ 

'S a ^ 
•I *S;°* 


R a, p, 
10 
10 

10 
Dock charges 

•■ • 


72,617 
28,445 

2,00,000 
66,912 


247 




474,685 
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318,130 


3,67,974 
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. , dischargee in the docks or at the 

this question now would, in the Lieutenant- :. ^ ^^^^^^ ^ ^ quantity - 

bridge for several years ; and having regar . \ y^^^^^^ hriugmg coal for ^ 

of the bridge are to be undertaken in No* . j^ ^^^^ ^^^^ ^^ ^^^ ^^ , 

work are completed, he would strongh ^ 

the advantages are in favor of the sr - .; 

draw attention to a note by Mr. B' \ ^ 

for retaining the site as at preset - ; j- ^ -^^ 

3. The surrender of th' i ; / -^ ,. ^]y ^re^ 

Docks at Howrah, as well as ■ \ [ >^ 
sioners to carry out the K ' . ' f^ ^ 
decide. The Lieutenant v "' 
cost should be increase ' . ' 

capital sum expends ^ • ... 

rally follows the c - 

gent charges aU ^^ 

great depths a- Diminished bj ^i, ^ 

Note on the , 

. . vessels which only enter the dock to load will be §rds of the full rate 

\w ^ v^r 1191,216. 

c\ >iDg charge to be added at the rate of SI per ton is calculated on all the cargo 

^ Europe, Africa, America, and Australia. All shipments for Indian ports, China> 

h or Ceylon are omitted. A deduction of 10 per cent, is made to meet the case of 

*^"^^/coiitinuing to load in the river. 

^^ S 

The result is 1,191,734 tons, at Bl per ton . . . . 11,91,734 

Total for exporte . 12,82,949 

Add for imports 3,67,974 

., for rent of lands 1,20,000 

„ for wharfage from boat dock 75,000 



or 



Total . 18,45,923 



Against this must be set—. 



Working expenses • . 7,38,397 

4i per cent, interest on a capital debt of B2.30,74,105 • • 10,38,335 



17,76,732 



B 
Snrplos . 69,191 

To this may be added the surplus receipts at the jetties according to the actuals in 1882- 
83, viz,, Hl,21,800, and the surplus becomes Bl,90,991. This financial result is obtained by 
assuming the trade of the port to be that actually experienced in 1882-83, but the Port Com- 
missioners show that since 1878-79 the number of vessels, steamers, and sailing ships ban 
increased from 967 to 1,151, the gross tonnage from 1,480,789 to 1,982,187, and the net 
tonnage from 1,115,392 to 1,510,344, viz.,— 

19 per cent, in number of ships, 
88 „ gross tonnage, 
85 „ net „ 

the increase having been most rapid in the last two years of the series, while the returns of the 
present year show that the trade is still increasing. 

The Committee fully expect that the 576 vessels— 

173 loading and discliarging, 
403 „ only, 

shown as the probable number which will resort to the docks, will have increased when these 
are finished to 864, the full number which can be accommodated. 
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The additional income is e8timated-<- 

For 389 addittonal vessels (induding one to be aooommodated at 

the jetties) at 8,68,734 

Deduct additional cost 2,47,800 

Balance • 6,20,934 

Add surplus shown above 1,90,991 

Total . 8,ll;925 



The Committee^ in addition to the question of the docks and the arrangements necessary 
in connection with them^ discuss certain additional facilities proposed at Howrah for acoom* 
modating the export trade, the position of the railway bridge across the Hooghly, the accuracy 
of the ^Uita on which the financial results of the Diamond Harbour scheme were based, and the 
cost of constructing a canal connecting the Mutlah with the proposed Kidderpore Docks. 

At Howrah the increased accommodation now being provided by the Railway Company, 
together with the extensions which can be carried out on the Fort Commissioners' wharves at 
Howrah between the railway premises and Shalimar, and, if necessary, extensions hereafter 
below the Botanical Gardens at Garden Beach, will, it is hoped, suffice to meet the require- 
ments of the export trade which concentrates at Howrah until the wet docks are ready for use. 
The Committee consider the position of the Hooghly Bridge would entail great inconvenience, 
and are of opinion that no scheme of port improvement can be complete without a railway 
bridge as close to Calcutta as possible, connectiog the docks and railways on the east and west 
banks of the river. 

In view of the proper working of the port, they therefore propose that the bridge shall be 
constructed at Cossipore. They urge that in the event of any extensions of railways to the 
south and west of Howrah, the trade will be cut off from the conveniences of the proposed 
docks, except by making a detour of about 42 miles to cross by the bridge at Hooghly, and 
that the site of that bridg^e is not far enough north to give the greatest benefit to the trade 
with Eastern Bengal. For this latter purpose they give the preference to a site at Kulnah. 

The Committee in scrutinizing the data put forward by the Committee appointed to 
consider the quesiion of constructing the wet docks at Diamond Harbour dispute their accu* 
racy, and assert that the pecuniary advantages claimed for that scheme disappear. 

These advantages were according to the last-mentioned Committee — 

j«/..-.ye8sels would escape the dangerous and intricate navigation of the upper reaches of 
the Hooghly between Calcutta and Diamond Harbour. 

2nd. — A saving of time, coal, pilotage and towage would be effected, the money value of 
which alone would be sufficient to cover the dues payable for the use of the docks. 

3rd. — ^The docks can be constructed and maintained at much less cost than docks con- 
structed at Calcutta. 

As regards the first advantage claimed, it is assumed that though there may be extensive 
and sudden changes in the Hooghly, entailing considerable expense and constant watchfulness, 
there will always be a navigable channel leading through the Hooghly sands to the sea, and it 
is argued that unless there is a very important reduction in the charges against vessels docked 
at Diamond Harbour, as long as vessels can get to Calcutta, there will be no object in their 
stopping short. 

The charges, as calculated out by the Diamond Harbour Committee, are given in para- 
graphs 42 to 45 of their report. The Committee first note that the saving on towage, instead 
of being, for the steamer, R411, would only be B270-12, according to the sanctioned schedule 
of pilotage charges, and in the case of the sailing ship^ ft226-8, instead of fi378, and then go 
on to point out that no charge for port dues is entered for vessels navigating the Hooghly 
and stopping at Diamond Harbour, whereas the port dues which are levied for the keeping 
up of lighting, surveying, and buoying the Sand Heads and channels of the Hooghly should be 
in reality 6 annas per ton, viz., — 

4 annaa port dnes, 

2 „ extra for pilotage, 

the present charge in the Port of Calcutta, viz., 1 anna per ton, having been reduced to that 
figure owing to the contribution made by the Port Commissioners from the general revenues. 
This would necessarily not be available in the case of ships not contributing to the revenue of 
the Port Trust. 

They consider that the dock dues entered at 14| annas should be increased to fil-9*6 per 
ton, and that the cost of carriyng goods to and from Calcutta would be SI per ton, so that the 

zl 
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total cost of landing the cargo at Calcutta, when goods are warehoused there, would be S2-9-6 
per ton. 

They compare this with Rl-4-6, the proposed charge in the Kidderpore Dock scheme, and 
come to the conclusion that the actual difference between landing and shipping goods in 
Calcutta and at Diamond Harbour would be (S2-9-6 less Bl-4-6) or Sl-5-0 less at the former 
place. 

The advantage claimed in a pecuniary point of view by the Diamond Harbour Committee 
is still further reduced when the comparison is made with vessels entering docks at Calcutta. 
Jn fact, the Committee consider that the pecuniary advantages claimed for the Diamond Har- 
bour project disappear, the money resources and establishment at the disposal of the port 
allowing of reductions in the charges which would be impossible at Diamond Harbour, and this 
combined with the cost of the land carriage turns the scale, while they anticipate very large 
additional profits will ensue when the handling of the cargo, owing to the extension of the port 
accommodation, falls more completely into their hands, and this without putting the merchants 
to the trouble of the removal of their establishments or the expense of providing additional 
establishments and of building new accommodation for the conduct of their business away from 
Calcutta. 

On the subject of connecting the Mutlah with the proposed docks in Calcutta, the Com- 
mittee have prepared a rough estimate, amounting to Rl, 10,00,000, and recommend that a 
complete survey of the Mutlah River shall be undertaken during the coming cold season. They 
estimate that the annual surplus of the port, after the completion of the docks recommended 
being R8,ll,915 less Rl,20,000 appropriated for lighting and buoying the channels of the 
Hooghly, or R6,91,915, there would be no necessity to make any great increase in the 
present charges to meet the annual expenditure on account of t he canal as detailed below :— 

B 

4,95,000 the interest at 4 J per cent, on R 1,10,00,000. 

2,20,000 the charges for Tnaintenance, repairs, pumping, and dredging. 

25,765 the interest at 4J per cent, on the original cost of buoying the Mutlah and providing lightships. 

67,256 depreciation and repairs at 10 per cent, on capital outlay. 

90,000 maintenance of lightships. 

8,88,021 



The canal would be 75 feet at the base with side slopes of 2 to 1, a depth of 80 feet, and 
a length of 29 J miles. 

It is admitted on all hands that increased facilities are required for the trade of Calcutta, 
and the representatives of the mercantile community of Calcutta have, in the report under con- 
sideration, accepted the risk of navigating the upper part of the Hooghly between Diamond 
Harbour and Calcutta, rather than remove their business to a point at a distance from Calcutta. 
This admitted, it does not appear that any argument can be urged in favour of the Diamond 
Harbour scheme on the ground that docks there could be more cheaply constructed than at 
Calcutta. 

The differences between the designs submitted to Government consist in the following:— 

At Kidderpore the entrance to the tidal basin will be through a lock 450 feet long and 80 
feet broad, with intermediate gates to take in vessels of less than 800 feet length and light 
draught, or through a passnge of 60 feet in width. At Diamond Harbour the entrances would 
be by two locks— one 560 by 80, the other 400 by 60. 

The tidal basins in the two schemes are 600 by 650 feet and 800 by 800 feet. 

The entrances from the tidal ba-in into the docks are in each case 60 and 80 feet wide, but 

the Kidderpore Docks are to be double. One 2,630 feet long and 600 feet broad, or 86^ acres 

in extent, the other 4,700 feet long and 600 feet broad, or 64| acres, capable of accommodate 

ing respectively 14 and 20 vessels. 

The Diamond Harbour Docks are designed 4,000 feet long and 500 feet broad, or 46 acres 
in extent, suitable for 18 vessels. 

The total cost of the Kidderpore Docks, including all charges, is, as mentioned in a pre- 
vious parai^raph, estimated at about 2394 lakhs. Omitting from this the cost of the boat canal> 
boat wharves, and graving dock, and adding the large sum represented by 10 per cent, to the 
estimate as a precaution should the establishment and contingent charges prove greater than 
expected, the cost would become about 2*35 lakhs with provision for 864 ships. 

The cost of the Diamond Harbour Dock is estimated at 1784 lakhs— 

140 lakhs, the estimate bj the Special Engineer, 
10 lakhs, added by the Committee for establishment during construction, 
284 lakhs, for furnishing the whole dock with godowns, tramways, and hydraulic craneB, 

Total . 178i lakhs, 

the provision being for 468 vessels. 
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To bring the comparison as close as possible, the greater part of the cost of the smaller 
dock in the former scheme, amounting, with the addition of 10 per cent., to 69i lakhs, should 
be excluded, leaving the accommodation still rather larger, and the cost 165| lakhs against 
1784. lakhs, the estimate for the Diamond Harbour Dock. A scrutiny of the rates of the Kidder- 
pore Dock scheme shows that on the whole they may be accepted if work is pushed on rapidly ; 
but the establishment and contingent charges being calculated together at 10 per cent, are 
fixed too low to be safe, particularly as there must be an uncertainty about the amount of 
unwatering which may be necessary. It is understood that specific sums for pumping have 
been omitted, as the powerful pumpinj^ engines required for the working of the graving dock 
will be set up at an early stage and ui^ed for drying out the foundation pits of the locks and 
docks, but working at the depths contemplated and in soil of the kind found during the borings 
is attended with imcertainties, and the cost of pumping may exceed present anticipations. The 
charge for tools and plant omitted from the estimates, together with the interest on the capital 
sum expended while the works are in progress, and the probable rise in the price of labour 
Caused by its concentration in one spot where some 40 or 50 lakhs of expenditure will be incurred 
in the year, all justify the increase of 10 percent, on the original estimates of the Kidderpore 
Dock scheme. 

It is unfortunate that the absence of complete rates and details in the estimates for the 
Diamond Harbour Dock prevents a closer comparison than that made above; but it is nearly 
certain they are not under-estimated, as the soil in parts of the ground to be occupied by the 
work was found to be very bad. A well in course of sinking, when the Committee submitted 
their report, having reached, at a depth of 25 feet out of some 40 feet, the level of the bottom 
of the dock wall— a stratum of watery sand which appeared to be little better than a quicksand. 
This led the Engineer to remark that the condition of affairs disclosed by the borings and well, 
should it prove to be alike over any considerable portion of the area, introduces an element of 
uncertainty as to the cost of at least one part of the contemplated work. Those rates which are 
given exactly agree with the ones selected for the Kidderpore scheme, viz.^^ 

Excavation, including transport with an addition of 25 per cent, for pumping B 20 per 1,000 o. ft 

Ordinary brickwork , 86 „ 100 „ 

Brickwork in cement . • ,,60 100 

The estimates for the expenditure to work the docks in the two schemes are given so differ- 
ently that it is impossible to compare them. 

The amount shown in the Diamond Harbour Dock report is fil,95,000 per annum for 
468 vessels, but this omits the cost of establishment for supervising the discharge of the vessels 
tallying and sorting cargo in the sheds, ts well as the coolie labour and the interest on the 
cranes, sheds, and tramways. In the Kidderpore Dock report the estimate for expenditure 
reaches S7,38,897 for 676 vessels— a sum which includes all the items omitted as detailed 
above. 

It appears, moreover, that rates for skilled labour are, as might have been expected, higher 
at Diamond Harbour than at Calcutta, and it is reasonable to suppose that establishment 
charges must be considerably less at the latter place where an establishment for control 
engineering, and supervision already exists. 

There are other aspects of the question which must be considered. 

The land at Diamond Harbour is more subject to storm-waves ; there is no fresh water for 
drinking ; the docks would be open to attacks in time of war, and there is much exposure to 
the south-west monsoon. 

The returns expected, should the dock be built at Kidderpore, have been prepared by a 
very competent body of men, and it seems an acceptable estimate that, out of 1,151 vessels 
entering the port (the number of arrivals in 1882-83), 775 should use the jetties and docks, 

372 to load and dischaige, 
403 to load only, 

776 

4 

nor does it appear extravagant to assume that the trade which is rapidly increasing will receive 
a fresh impetus as the numerous railways under construction or contemplated are finished. 
The probable diversion of the whole of the Punjab and North- Western trade above Delhi, and 
the partial diversion of the trade below Delhi to Cawnpore, being more than replaced by 
the accession of trafiic from new sources. 

The improvements effected or in hand on the Howrah side of the river for increasing the 
accommodation and facilitating the prompt delivery of the upward and downward goods are 
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detailed in Colonel deBourbePs not« of the 16th June last. He lays down that a shed 
capacity in all of 18,000 tons, with a daily delivery which may reach 8,000 tons, should be 
provided at the Howrah terminus. Of this, from improvements in progress, there will be 
provided a gross capacity of goods sheds for 1,600 tons outward and 9,200 tons inward 
merchandise traflSc, with a daily delivery under the rule of 24 hours for removal, amounting to 
5,S00 tons, viz., 1,000 tons upwards and 4,800 tons downwards, the latter of which with other 
means of temporary relief now afforded may reach 5,400 tons. An estimate has also been 
received from the Port Commissioners amounting to S4,0 1,591, which provides for construct- 
ing a new boat wharf at Shalimar Point, laying down tramway lines from the Howrah 
Terminus of the Kast Indian RaihVay to Shalimar Point along the river foreshore, and build- 
ing three landing-stages for the boat wharves. 

The position for the Hooghly Bridge is one on which much diflEerence of opinion exists. 

The arguments against the site fixed upon, after much careful consideration by Govern- 
ment, are given in a former paragraph. 

These may be recapitulated — 

hi. — The bridge will be too far above Calcutta to assist in the working of the port, and 
will not be far enough north to give the greatest benefit to the trade with Eastern Bengal, 

2nd. — The possible convergence of railways to Howrah from the south and west districts 
demands a direct passage into Calcutta. 

3rd. — A large expense will fall on the Railway Companies to allow of the conveyance of 
goods brought across the bridge, a douI)le line being required from Naihatti to Kidderpore, 
with station accommodation on the Calcutta side. 

The arguments in favour of the Hooglily Bridge site are — 

Is^, — The most important line projected to tap the districts south of the East Indian 
Railway will be most economically brought into Calcutta via Seetarampore, and would be accom- 
modated by the erection of the bridge at Hooghly. 

2nd. — The traffic at Howrah will not diminish as long as the Hooghly continues navigable 
to Calcutta. It will be cheaper for free vessels to load export produce while lying at moor* 
ings in the stream. 

3rd. — Local goods traffic between Howrah and Calcutta will not cross by the Cossipore 
Bridge. 

4iA. — The width of the river at Cossipore is double that at Hooghly, and as the width 
cannot be contracted, the bridge will cost double the amount it will cost at Hooghly. The 
junction railway would pass through more valuable land at the Cossipore site, and a bridge 
could not be completed there till 1888. The alteration in site would entail a loss of 5 lakhs 
of rupees, irrecoverable if the works at Hooghly were abandoned. 

5^A. — The cost of the junction railway between Hooghly and Naihatti (4§ miles) would be 
48i lakhs ; whereus if the Cossipore site is preferred, the junction railway (4| miles) would 
entail an expenditure of 76 lakhs, and an addition of 42 lakhs for the Mymaree, Kulnah, and 
Rangaghat junction, 

6l/i, — The factories above Cossipore now on the banks of the river, and wl>ich it is assumed 
will largely extend, will be better served by the Hooghly Bridge. The importance of these 
factories is proved by their using 12'3,0()0 tons of coal, taking in some 231,000 tons of raw 
material and outturning 200, OHO tons of finished material. 

?t/i, — The Mymiiree-ltanaghat Railway would only be the direct route for coal for the 
Northern Bengal, upper portion of the Eastern Bengal, and Ranakhat-Bongong Section of 
the Central Bengal UaiUvay, amounting to not more than 25,000 tons of coal annually. From 
Dacca eastwai-ds coal will probably come from Assam. 

8^4i. — The doubling of the Eastern Bengal Railway below Kanchraparah is necessary under 
any circumstances, and should not therefore be debited as an addition to the cost of the junc- 
tion via Hooghly. 

The Committee's estimate of the cost of the Mutlah Canal, Rl, 10,00,000, is one which 
it is not easy to criticise very closely, and the estimate submitted is only approximate, the 
definite proposals being postponed till a complete survey of the Mutlah River, contemplated 
during the ensuing cold weather (1883-S4), has been carried out; but if we once recognize 
the possibility of the channels of the Hooghly deteriorating, thereby becoming impassable 
for steamers of large burthen and great draught, and admit that the same causes which may 
lead to deterioration in the Hooghly above Diamond Harbour will affect the reaches below 
in which some of the worst and most shifting channels are to be found, it follows that the 
feasibility of opening out an alternative route from the sea to the port of Calcutta becomes 
of great importance, more particularly as, granted its construction at any cost other than 
prohibitive, a guarantee is afforded that the expenditure on works in Calcutta will not be 
ultimately thrown away. 
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As at present, however, there is nothing to show that the Hooghly is deteriorating; the 
scheme of the Mutlah Canal can be worked up at leisure. 

To sum up— The question of affording increased facilities to the trade of Calcutta is 
narrowed down to the provision of docks at Calcutta or at Diamond HarbouA 

The merchants decline to entertain the idea of transferring their business to a point away 
from Calcutta as long as ships can find their way up to that port, preferring to accept the risks 
of the navigation. 

There is no reason to believe that the Hooghly is deteriorating, and the estimates show 
that the balance of advantages as regards cost of first construction and subsequent maintenance 
remains on the side of work carried out in Calcutta, the resources and establishment of the port 
being available. 

If the Hooghly deteriorates, the effect would be experienced in the lower as well as the upper 
reaches, and should the large vessels, now employed in the trade, not be able to reach Calcutta^ 
it will be feasible to open up a passage by water to the Mutlah. 

The position of the docks in Calcutta has been determined after careful consideration and 
the project worked out with care and skill ; but for reasons given previously, the estimates should 
be increased to 265 lakhs. 

The arrangements to connect the docks with the water-system and railways on the left bank 
of the river are suitable. 

The arguments in favor of the construction of a permanent bridge as near Calcutta as 
possible to connect the two sides of the river are of great force. The expenditure, however, 
already incurred on the Hooghly Bridge, the great delay which would be experienced by intro- 
ducing any alteration now, as well as the large increased cost which would be entailed by the 
construction of a bridge near Calcutta, though this must be faced sooner or later, are considera- 
tions to be weighed. 

J. M. HEYWOOD. 



From the GoTemment of India, to the Secretary of State for India,— No. 57, dated SOth Ootoher 1883. 

We have the honour to address your Lordship on the important question of providing 
additional facilities for the rapidly increasing export and import trade of the port of Calcutta. 

2. The appointment of a Committee to consider the question of the construction of wet 
docks at Diamond Harbour was approved in Lord Hartington's Despatch No. 11 9 R., dated 
Slst August 1881. In February last we received from the Government of Bengal the report 
of the Committee, together with a Minute by His Honor the Lieutenant-Governor and other 
papers, the whole of which are appended to this despatch. 

3. The Committee was composed as shown in the margin. The official members and 

Mr. Bradford Leslie held that the construction of 

Pbbsidbnt: docks at or near Diamond Harbour was desirable 

Hon'ble A. J. Reynold^ C.8., Chairman of the ou the whole, notwithstanding various objections 

Port CommiBfioneni. and difficulties which were feely admitted. The 

MBXBiBfli three mercantile members, on the other hand, 

H. C. Levinge, ISaq., C.E^ Secretary to the Govern- strongly Opposed the scheme, on grounds varying 

""t^A^i^^tj^^^ toth. in detail, but which may be broadly stated as 

GoTernment of Bengal, Pablic Works Department, combining doubts regarding the suitability of 
Bradford Leslie, Esq., Agent, East Indian Railway. yv. j tt i. ^ '±.\. j. 

K. Steel. Esq. (Mewni. u! Steel & Co.). Diamond Harbour as a port, with a strong re^ 

O, H. Morrison, Esq. (Messrs. Tomer, Morrison luctance to incur the heavy original sacrifice of 

C. w. Wawn, Esq., C.B., Special Engineer to the invested capital, and the subsequent inconvenience 
Committee. and current expense involved in transferring: busi- 

J. J. J. Keswick, Esq. (Messrs. Jardme, Skinner ^ ., , ,. x-i ^i. i m/? . 

A Co.), appointed on the departure of Mr. Steel. ness to another locality Utltll tbe capabihties for 

extension of the port of Calcutta itself had been 
exhausted. In this objection to a transfer it soon became apparent that they had the support 
of the mercantile community in general. 

4. His Honor the Lieutenant-Governor consequently decided in March last that, before 
taking action on the proposals of the majority of the Committee, the question of the measures 
which it was possible to take for the extension of the existing accommodation of the port of 
Calcutta, and the cost of any changes deemed to be desirable, should be fully and closely 
investigated by the Port Commissioners, in communication with the Bengal Chamber of 
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/ H. A. Cockerell, Esq., C.S., C.S.I., Officiat. 
in{( Chairman, Port Commissioners. 

D. ScoLt, Esq., C.E., Officiating Vice-Chair- 
man, cTcnttially relieved by W. Duff Bruce, 
Esq., Vice-Cbairraan. 

Franklin Prestage, Esq., C.E., Agent, East- 
ern Bengal Railwiiy, and on his dcparature, — 
Bradford Leslie, Esq., Agent, East Indian 
Rhilwfiy. 

W. P. Alexander, Esq. (Messrs. Mackinnon, 
Mackenzie & Co.). 
J. J. J. Keswick, Esq. (Messrs. Jardine, 
\Skinner & Co.). 
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/ 



Hon. R. Miller, President of the Cham- 
ber, and on his departure for England, — 
Lorrnine King, Esq. (Messrs. Vale, King 
^ & Co.). 

/ James Stevenson, Esq. (Messrs. Qraham & 
Co). 

H. B. H. Turner, Esq. (Messrs. Turner, 
Morrison & Co.). 
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Commerce. In approving of this course, we suggested that the enquiry should embrace the 
feasibility and cost of a wet dock of reasonable size, but capable of enlargement hereafter, and 
the expediency of the Port Commissioners themselves carrying out the project by means of 
capital to be raised by them for the purpose. 

5. A joint Committee was consequently appointed by the Port Commissioners and the 

Chamber of Commerce, consisting of eight mem- 
bers, who are named in the margin. The report 
of this Committee has been formally and unani- 
mously adopted by the Port Commissioners and 
the Chamber of Commerce, and is forwarded, to- 
gether with the opinion of the Bengal Govern- 
ment thereon, as an enclosure to this despatch. 

6. The conclusions arrived at unanimously by 
the Committee are given in their 71st paragraph, 
and the principal ones may be summarised as 
follows : — 

{a) That docks at Diamond Harbour would 
neither be economical for the ship- 
ping nor convenient for the trade 
of the port. 
That increased accommodation is most 
urgently needed, to meet the re- 
quirements of the import and export trade, especially the latter, and that the 
port of Calcutta is capable of all the extension now or hereafter required, 
(c) That wet docks are a mode of extension preferable to jetties, considering the general 

convenience of the whole trade. 
{(i) That the Calcutta side of the river is the more convenient in every way for the 
general trade, and that Kidderpore is the best site for wet docks, the entrances 
to which should pass through the Government Dockyard there. 
(e) That the docks at Kidderpore should be so designed as to admit of their connection 
by a ship canal with the Mutlah River, whenever the convenience or circum- 
stances of the trade of the port may make its construction desirable. 
(/) That the docks will be financially successful, even if the trade of the port is restrict- 
ed to its present limits ; and that, in the event of further development of trade 
they will yield a large margin of profit. 
{g) That Government should assist the Port Trust in carrying out the works proposed, 

by either advancing the capital or guaranteeing the necessary loan. 
{//) That the only way in which immediate relief can be given to the export trade 
is by the extension of wharves on the Howrah foreshore for the loading 
of boats. 
We will now proceed to offer some remarks upon these conclusions. 

7. The project of constructing docks at Diamond Harbour is of very old date, having 

been reported on by Captain Boileau in 1839. In the years 
184-4« to 1847 a thorough investigation of the means of im- 
proving the trade facilities of Calcutta took place. A Committee, of which Lieutenant-Colo- 
nel Forbes, R.E., was President, reported in May 1S46 in favour of wet docks at Kidderpord, 
while in 1847 Mr. F. W. Simms, C.E., Director of the Railway Department, examined 
very fully the proposals of a " Calcutta and Diamond Harbour Dock and Railway Company," 
coming to the conclusion, as between Diamond Harbour and Kidderpore, that one site possess- 
ed no great advantage over the other. Lord Dalhousie, however, in a Minute, dated 20th 
April 1853, emphatically condemned the project of railway communication with Diamond 
Harbour in the following passage : — 

" 27. The only local liue which is at present contemplated within the Presidency of Bengal is the line from 
Calcutta to Diamond Harbour. The object which it ia intended to secure by the construction of this line is 
indicated in the first paragraph of the despatch from the Honourable Court. The despatch observes : 'Adverting 
to the difficulties and dangers which attend the navigation of the river between Calcutta and its mouths, it 
appeal's to us that these evils would in a great measure, if not altogether, be avoided by means of railway com- 
munication, and that such a work would, in other respects, be productive of much public benefit, and would 
materially promote the shipping and mercantile interests connected with your Presidency.* 

" In order to enable this Government to give an opinion as to the dangers incurred by trade and shipping 
in the navigation of the Hooghly, and as to the sufficiency of a railway to Diamond Harbour as a remedy for 
the evils adverted to, I caused a reference to be made to the Superintendent of Mariiie. 



Diamond Harbour scheme. 
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** That officer has guhmitted a return showing all the veBsels that have heen lo8^ in the navi^tion of the 
Hooghlj dnring the last 20 years. They amount to 51 in number. Of these, only 9 were lost above Diamond 
Harbour, all of which were weak and inferior ships. It further appears that among such ships as have taken 
the now common precaution of being towed by a tug-steamer, only one has ever been lost below Diamond 
Harbour, and not a single one above it. 

" These facts, briefly stated, afford the means of effectually testing the value of the present project. 

" They show that a railway to Diamond Harbour, far from averting ' in a great measure, if not altogether, 
the dangers of the navigation of the Hooghly, would exercise a very small influence over them, for they lie 
chiefly below Diamond Harbour. They further show that, whenever ships have recourse to the usual easy and 
accessible precaution of steam towage, the dangers of the navigation are reduced to nothing above Diamond 
Harbour, and as nearly as possible to nothing below it. 

" Apprehensions have been entertained that the navigation of the river might be closed altogether by the 
silting up of the channels near the James and Mary Sand. No information has ever been before mu to show 
that this is a probable event, or that it has of late years become more probable. Until it does actually occur, 
or until the probability thereof becomes imminent, or until those huge arks which have been spoken of and to 
which Captain Rogers alludes, shall really be the vehicles for the commerce of India, I am unable to advise the 
construction of a railway from Calcutta to Diamond Harbour. 

*' Fleets of magnificent merchant ships annuaUy come and go uninjured, ahd even unimpeded. The fine 
steam-ships of the Peninsular and Oriental Company habitually run up and down the river safely and at a very 
high rate of speed. The large mail steamers of the Screw Company, and the heavily-armed steam frigates of 
the Indian Navy, perpetually traverse the channel without difficulty or danger. 

" I do not believe that the formation of a railway to Diamond Harbour would be of the slightest benefit 
to any one of these, or that, if it were opened for traffic to-morrow, it would induce any one of them to ancho^ 
there, or to depart from their usual plan of proceeding direct to this city, with the advantages of proximity to 
their cargo and a^nts, of accessibility to their passengers, and manifold other conveniences, both for those who 
belong to the ships and for those ashore. 

" I am aware of no benefit whatever which would be derived by the Government from the exiKtenoe of such 
a line of railway ; nor is it apparent to me in what other respects it would be productive of benefit to the ship- 
ping and mercantile interests of this Presidency. 

" If, however, those interested are of opinion that a railway to Diamond Harbour would be advantageous 
to them, I respectfully submit that the proper course is that their own enterprise should provide the line for 
their own advantage. It would be a line of limited extent, of very easy conptruction, — for there does not 
appear to be any formidable engineering difficulty in its course,— and cheap, excepting where it would be neces- 
sary to purchase land in the immediate vicinity of Calcutta. The project, therefore, would be easily accom- 
plished by a very small exertion of enterprise, and a comparatively small amount of capital. 

" As the dangers of the navigation do not loudly call for this line, as the interests of the Government 
would in no respect bepromoted by it, and as it is quite within the ordinary compass of joint-stock undertakings, 
I beg leave to express very strongly my opinion that it should not be taken in hand by the Government of 
India, and that, if private parties should engage in it, the Honourable Court should not come under the obligation 
of guaranteeing interest upon the capital raised for it in any amount whatever." 

The Diamond Harbour scheme was not, we believe, revived till 1881, but in the inter- 
vening years various projects were brought forward for wet docks in the suburbs of Calcutta 
vig; at Howrah, at the Botanical Gardens, at Chitpore, at Sealdah, at Kidderpore, and at 
Akra. In 1865 a Committee, of which the Honourable G. Noble Taylor was President, consi- 
dered the questions of a railway bridge across the Hooghly, of wet docks, and of the provi* 
sion of other facilities for trade. This report was forwarded to the Secretary of State with 
a despatch from the Government of India, No. 81, dated 5th April 1865. They pointed out 
that the '^ supposed dangerous character of the approach to Calcutta up the Hooghly '^ was 
not corroborated by the actual losses, which they deemed '^ not important viewed in relation 
to the whole extent of the trade/' With regard to docks at Calcutta, they condemned sites 
on the Howrah side of the river as inconvenient for business, and the Akra site as distant and 
of doubtful accessibility. Balancing Kidderpore and. Chitpore, they inclined to the latter for 
various reasons, and thought that the former " should not, at present at least, be adopted/' 
But no action in respect of docks ensued, as the Committee did not recommend special aid 
£rom Government to their promoters, being of opinion that existing necessities would be met 
by the construction ^f jetties and the formation of a Port Trust. These measures were carried 
out with excellent effect, but we have now arrived at the stage when a further advance is 
required. 

8 The present Committee have examined the Diamond Harbour scheme in paragraphs 58 
to 64 of their report. Were docks constructed at Diamond Harbour, there would be a saving 
in pilotage charges, which is put down by the Committee in paragraph 59 of their report at 
ft270-l"2 for a steamer of 8,Q00 tons, and R2SiO-8 for a sailing vessel of 1,600 tons regis- 
ter. Other things being equal, the set-off against this saving would be the extra charges for 
railway freight on goods. For goods changing hands or warehoused in Calcutta the Commit- 
tee estimate this charge at one rupee per ton, and they assume that for goods passing through 
Calcutta there would be no extra charge on accpunt of the extra mileage ; but the accuracy of 
this assumption may be questioned. We are unable to see that any saving in the aggreo^te 
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charge falling on the trade under the various heads of Pilotage fees, Port dues, Dock dues, 
Shipping and Landing charges, and Railway freight can result from establishing docks at 
Diamond Harbour ; and we concur with the Committee in the opinion — 

" that every advantage claimed for docks at Diamond Harbour would be equally secured by docks in Calcutta, 
without putting merchants to the expense of providing new accommodation for the conduct of business, and 
entailing upon them the absolute loss of all that has been done in Calcutta." 

Besides this, we consider as serious objections the liability of Diamond Harbour to cy- 
clonic waves, and the diflBculty of taking large vessels into docks on what will be for some 
months of the year a lee shore. We also concur with Lord Dalhousie and the Committee of 
1865 in thinking the risks and inconveniences of the Hooghly to be over-estimated; and in 
any case it seems to us improvident to commit for ever the ti-ade of the large portion of India 
commanded by Calcutta to the greater portion of those risks and inconveniences in order to 
escape the remainder. 

9. The need for greatly increased facilities for trade is amply proved by the facts given 
Urgent need of increased accommo- 1^ paragraphs 15 to 18 of the report of the Committee of 

dation procurable at Calcutta. 1882, and in paragraphs 6 to 12 of tliatof the Committee 

of 1883. We may add that in a recent letter from tiie Board of Directors of the East Indian 
Railway it is mentioned that in the month of May last there were at one time over 1,100 
wagons, or more than i of the whole of their railway stock, standing at Howrah unloaded, 
owing to the inability of consignees to clear their consignments. But the number is under- 
stated, for at one time it reached 1.600. The East Indian Railway Company were compelled 
to limit consignments from foreign lines, notably from the Oudh and Rohilkhand Railway. 
The loss of revenue on the latter line was estimated at not less than 2| lakhs of rupees, and 
on the East Indian the net loss can hardly have been less than five times that sum. These 
figures represent the loss to the railways alone. The loss to trade generally must have been 
far greater. Nor should we be justified in assuming that the development of the trade in 
wheat, rice, and seeds will not proceed rapidly in years to come. That the port of Calcutta 
can be improved so as to meet all future requirements, the variety of not unreasonable pro- 
jects in the past, and the present exhaustive examination, place it beyond doubt. 

10. It will be seen from paragraph 15 of the report that, in the opinion of the Com- 

mittee, 21 jetties might be provided on the Calcutta side of 
Wet docks preferable to jetties. the river in positions where they could be erected without 

causing public inconvenience, and 2^0 on the Howrah side 
between the Botanical Gardens and the lower boundary of the port. But they estimate that 
the same amount of accommodation could be provided in a wet dock at not much greater cost, 
and they point out that vessels lying at jetties have neither the security nor the conveniences 
afforded by a well-arranged wet dock. One great argument for wet docks in preference to 
etties undoubtedly consists in their greater security in a situation exposed^ as Calcutta is, to 
cylcones. But besides this, we concur with the Committee of 1865 in thinking, as stated 
above, that it is most undesirable to divide the accommodation, and to place half on the 
Calcutta and half on the Howrah side. Jetties, though costing less in the first instance than 
the proposed dock, will cost more to maintain ; and, in the case of the existing town jetties, it 
has been thought necessary to set aside 2 per cent, per annum on the capital outlay as a 
sinking fund to meet the cost of renewing them from time to time (see paragraph 47 of the 
report). They would, therefore, be ultimately more expensive than docks. They might, 
indeed^ be constructed iu less time than docks, but the saving of time obtained would not corn- 
pensate for these important and permanent drawbacks. 

On sanitary grounds, it was formerly held that jetties would be preferable ; but, as pointed 
out by the Committee, the experience gained in Bombay has proved that, if proper precau- 
tions are taken and sanitary regulations are enforced, no injury to health need result from the 
establishment of a dock, even in a populous neighbourhood, and with the crews living ou 
board the ships. The water in the Bombay dock is salt, but it is by no means clean, as large 
quantities of sewa^re are still discharged into the harbour. The water with which the EiddeN 
pore dock is to be filled will be fresh, but comparatively pure, and under the arrangements 
proposed it will be frequently changed. On the whole, therefore, we entirely concur with the 
Commissioners that docks, which are capable of indefinite extension, will, apart from the 
question of greater security, be in all respects preferable to jetties. 
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11. We oonour with the Committee (paragraphs 21 and 63) in thiukiug that^ although 
^ , ^ . , the 1E!a8t Indian Railway station Qn the lj[ow,rah side of the 

CaloatU side of the Hooffhly, and • i • ^ • j. o i. a* j^i' 

Kidderpore site, the beet for doijki. ^^^^ ^^7 wwaya receive a certain amount of traffic, the 

tendency^ on the. completion of the Hooghly Bridge, will be 
•to concentrate theimport and export trade on the Calcutta side of the river, avoiding thereby 
(double.establisbmenfts for many merchants and great inconvenience in the working of vessels 
loading general cargoes. The adoption of the (^cutta side will likewise, as they point out, 
greatly facilitate a connection with the MutliJi at some future time. 

This accepted, there can be no question, we thinks as to the superiority of the Kidder- 
pore site over any other on the Calcutta side of the river. In 1865 the pontoon bridge at 
Howrah had not been <K>nstructed, and the erection of the railway bridge at Cossipore wasjn 
•contemplation. But now it is evident that the existence of this pontoon bridge precludes the 
selection of any site above the bridge, and that Kidderpore is the nearest point to the south of 
the city on the same side of the river at which docks could be constructed, the Maidan and JPc^t 
William, on which no encroachment would be permitted, intervening. Certaia alternative sites 
have been proposed further down the river at Akra j but, as shown in paragraphs 19 and 20 
of the reporti the Kidderpore site is in all respects more convenient, though on account of the 
land being more expensive at Kidderpore than at Akra, docks at the latter site might possi- 
bly <cost somewhat less than the docks proposed. We concur with the Committee in the 
^opinion that the docks construdted at Kidderpore should be connected with the town jetties 
fby a tramway skirting tine river bank, as well as with th^ railways now teripipaUng at Sealdah 
by a branch { rom the South-Eastem line. 

12. Considering the nature of the various properties al(mg the Kidderpore foreshore, 
and the difficulty and cost of acquiring them, as also -the expediency of possessing the usual 
machinery and appliances in close proximity to the large dry dock which it is proposed to 
construct, and the convenience of proximity to theanchorage, the Committee have selected the 
Goverument Dockyard as the best locality for the entrances to the new docks to pass through, 
and they propose that the Oovernment should either take the Pprt Commissioners' dopk.at 
'Sulkea in exchange, or accept a money compensation. 

This question has received very careful consideration in our Military (Marine) Department, 
in view of the opinion of Bear- Admiral Sir W. Hewett, as to the inutility of the Dockyard, 
forwarded with your Lordship's Despatch No. 266 (Military), dated the 16th August last, and 
of the opposite estimates formed of it by Sir W. Mends and Admiral Bythesea. We have 
also lately deputed Captain Hext, R.N., Director of the Indian Marine, to examine the Port 
Commissioners' proposals, and have received his report. 

We consider it essential that the Oovernment of India should at all times possess a Dock- 
yard establishment of its own, and consequently under full and complete control, the whole 
resources of which may, in the event of a war, be entirely available for the business of Oov- 
ernment, and form an efficient safeguard against paying exorbitantly for .perhaps inferior 
work. No present arrangements which might be made for placing the Pott Commissioners' 
and the Seebpore College establishments at our disposal in such emergencies would, in our 
opinion, be reliable, and we therefore consider the proposal for the absolute transfer of the 
Dockyard, on payment of a money compensation, to be inadmissible. 

An exchange of the Dockyard at Kidderpore (or that belonging to the Port Commission- 
ers at Sulkea Captain Hext reports to be uudesirable, as the buildings and dock itself re- 
quire expensive repairs which would take a long time in execution, and the site> being above 
the pontoon bridge, is inconvenient. In this opinion we concur. 

We think, however, that all the necessary facilities for the proposed docks can be afforded, 
without detriment to the interests of the State, by adopting an alternative proposition by 
Captain Hext, in which we believe the Port Commissioners will concur, that the northern en- 
trance to the docks should be moved one hundred feet lower down, and the portion of the 
Dockyard to the south of this given up to them, they on their part surrendering a small piece 
of land extending to Tolly's Nullah, re-erecting certain buildings, and pacing whatever may be 
assessed as the net value of the balance against them in the exchange. By these arrange- 
ments, which are shown in the accompanying plan, all the more important buildings will be 
untouched ; the Dockyard will be more compact, and the great advantage will be secured of 
close communication with the wet docks, where troops and stores would be embarked in the 
event of an expedition, and also with the graving dock which the new scheme is to comprise. 
It appears unnecessary to enter into further detail in this communication ; but if your Lord- 
ship should sanction this proposition, for which we solicit approval, we shall be careful to pro- 

2 D I 
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vide, in the definite arrangement with the Port Commissioners, such stipulations and guaran- 
tees as may be necessary in the interests of the Marine Service of Government. 

13. The project of a ship canal between Calcutta and the Mutlah^ a river admittedly much 

safer and more easily navigable than the HoQghly, is of old 
Eventual connection with the Mutlah. standing, and was investigated in 1876 by the Public Works 

Department. The estimate for construction then was for 
£1,545,000 (conventional sterling), but the present Committee, by varying the conditions, 
have reduced it to £1,100,000. The annual interest, lighting, and maintenance of the canal 
would, they reckon, impose a burden on the finances of the Port Trust of fi8,88,021 a 
year. They suggest that this might in part be met by levying, as a toll on ships making use 
of this route, the amount saved on pilotage fees, which they estimate would amount to one-half 
the present charge on this account ; or, adopting the figures given in paragraph 59 of the 
report, to half 511,084-8.0, or, say, R542 in the case of steamers, and half H909, or, say, 
K454 in the case of sailing ships. The balance they would defray out of the general profits 
anticipated from the docks. 

The primary object of this canal is to avoid the risks of the Hooghly, and its construction 
would be a guarantee that the docks at Calcutta would be always utilised, and the trade of the 
port secure. Besides, many persons hold the opinion that Port Canning is destined to develope 
a trade of its own, independently of Calcutta. If it does, there would be an additional induce- 
ment to vessels to adopt the Mutlah route, were the canal constructed, and to call at Port 
Canning on the inward and outward voyage. That the canal scheme will be carried out at 
some future date we think very probable, but we see no present necessity for undertaking more 
than the survey, which alone we understand the Committee to recommend. 

14. The Committee estimate the cost of the docks and subsidiary works at £2,307,000. 
„. . , i. * J , 1. After careful contrast of these estimates with those of the 

Financial aspects of dock scheme. -^.,-r%i.-r»i 

Pnnce s Dock in Bombay and of the docks proposed for 
Diamond Harbour, we think that this figure, with certain trifling additions, may safely be 
accepted as suflScient. But to this must be added an allowance for expenses connected with 
the transfer of the Government Dockyard, and also interest during construction, the amount 
of which will of course depend on the rate, the intervals of instalments, and the time expended 
in the work, but may be taken at from 20 to 25 lakhs. The Government of Bengal recom- 
mend a total of £2,650,000, or 265 lakhs of rupees, and it will perhaps be safest to adopt this 
figure. 

The interest charge on the present capital debt of the existing town jetties, &c., is 
SI, 69,000, so that on the completion of the docks the total interest charge would be 
R13,61,500, taking the new debt at 44 per cent. The expenses of working the full traffic 
are estimated by the Committee as Si 3,74,000, at rates which much exceed those derived 
from experience in Bombay, and are probably susceptible of considerable reduction. The total 
charges amount, therefore, to K27,35,500, on a very liberal estimate. 

The receipts, on the other hand, are put at S33,93,000, taking rates only a trifle lower 
than those now borne by the shipping, and assuming that the net tonnage of vessels frequent- 
ing Calcutta will increase about 35 per cent, in the next five years, so as fully to occupy the 
docks by the time they are ready. Considering that the net tonnage has actually risen 89 per 
cent, in the last five years, this assumption does not seem unreasonable. 

The result should, therefore, be a surplus of about 6i lakhs per annum. This result is 
attained, as we have said, by charging rates almost equal to those now borne. But it is ques- 
tionable whether these rates, which are higher than those of Bombay, can be maintained in 
the face of competition, or whether the Port Trust will be justified in levying more than 
sufficient, on a reasonable estimate, to meet the whole working expenditure. For present 
purposes, however, while the eventual actual capital outlay is unknown, we think it safest to 
assume, for financial purposes, that the rates proposed will be levied. When the docks are 
completed, the question of rates should be settled on a review of the profits of the Port Trust 
after discharging their liabilities. 

On the whole, therefore, we think the scheme may be accepted, without hesitation, as 
financially sound. Mr. Duff Bruce's experience of the actual cost of work at Calcutta itself, 
and his ability as an engineer, are a guarantee for the general accuracy of the estimates and 
the appropriateness of the details; while a further security is afforded by the fact that 
Mr. Bradford Leslie was a member of the Committee, and, though he eventually withdrew 
from it, ho has approved of thy whole in his capacity of Port Commissioner. We may add 
that the total debt of the Calcutta Port Trust, after the docks are completed, will not exceed 
three crores of rupees, whereas that of the Bombay Port Trust is now R3,83,80,000, and yet 
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they have lately reduced the port oharges^ and still are in a position to borrow 83 lakhs more 
for the second dock about to be commenced. 

15. The Committee ask that Oovemment should either (1^ gyarantee a loan to be raised 

by the Port Commissioners for the special purpose of the 
AasUtance from Oovomment ^^^^^ ^^ ^^^ advance the f uuds as required, charging interest 

at it per cent, during construction and at 4^ per cent, subsequently, in accordance with the 
precedent of the Prince's Dock at Bombay. 

It may be admitted that the Imperial Government are very intimately concerned in the 
provision of suitable docks and other arrangements for facilitating exports. By next year the 
Eastern Bengal Railway will be in our hands. The East Indian, the Calcutta and South- 
Eastem, and the Bengal Northern Railways are State lines. In the "Bengal Central Rail- 
way '' we are interested as guarantors. It may therefore be said that the whole railway com- 
munication on both sides of the river is practically our own, and that as owners of this property 
we are called on, in our own interest, to do something for the port, as Railway Companies in 
England do. The docks are also likely, as pointed out in the Committee's 70th paragraph, to 
contribute to a more economical and effective control of the salt trade. 

On the other hand, it is unnecessary to dwell here on the grave objections to the grant of 
State aid or guarantees, with which your Lordship is fully conversant. We are, therefore, of 
opinion that the Port Commissioners, before inviting our assistance, should satisfy us that they 
have used every means in their power to obtain the money on their own resources, on terms 
which, in view of their assured income, are not too onerous, and that they have failed to do so. 
But if we find such assistance to be necessary, it should not be granted except on the condition 
that the rates to be charged shall be fixed with our approval. It will be our object, having regard 
to the actual cost of the works and the condition of the trade of the port, from time to time, 
fio to fix them as to put no unnecessary burden on trade, but to leave the Port Trust after pay- 
ment of the interest stipulated a safe working margin, and no more. 

16. This question is dealt with in paragraphs 15, 16, and 17 of the Commissioners' report. 

It will be at least four years before the proposed new docks 
Immediate relief to the export trade. ^^ ^ ^^^^^ assuming the work to be taken in hand at 

once. In the meantime the export trade will no doubt continue to increase (see paragraphs 7 
to 12 of the report) ; and we entirely concur in the opinion of the Committee that, while the 
docks are being constructed, attention should be directed exclusively to the improvement of the 
cargo-boat service, and the extension of the boat wharves on the Howrah side of the river ; 
and that it is not advisable to construct more ship jetties, either on the Howrah side below the 
Botanical Gardens, or to the south of the present No. 8 Jetty on the Calcutta side. As 
regards the former, we would refer to the 2 1st paragraph of the report, and repeat that we can 
see no advantage in dividing the trade between the two sides of the river until it has outgrown 
the accommodation that it is possible to provide on one side, assuming that both sides are equally 
accessible for produce from up-country, as will be the case at Calcutta after the Hooghly is 
bridged. We have already informed your Lordship that the East Indian Railway Company 
are making extensive alterations and improvements at their Howrah terminus to enable them 
to cope more successfully with the export traffic in grain and seeds, and purpose reporting fully 
hereidfter. The matter has our careful attention, and we need not allude to it further in this 
place. 

Mi^ellaneoa. recommendation, of 17. We may now notice some of the accessories of the 

the Committee. Committee's project. 

The scheme provides for access by boat canal to the dock in connection with a proposal 
understood to be now before the Bengal Oovemment for locking, widening, and deepening 
Tolly's Nullah, and connecting it with the Circular Canal. The communication thus estab- 
lished between the docks and the whole eastern waterways of Bengal will be most advan- 
tageous. 

The proposal to use the boat canal as the aqueduct for feeding the docks, the water being 
pumped into the dock to raise the level, and so to obviate, to some extent, the necessity of 
carrying the excavation down to treacherous substrata, appears to be feasible and judicious. 

We concur with the Committee (paragraph 53) as to the impossibility of placing one part 
of Calcutta in competition with another. We can see no reason, from a railway point of view, 
for making any difference in freight charges on " up-country '' through goods consigned to or 
from Calcutta, whether they are dealt with at Howrah or Kidderpore Tlie charges for long- 
distance traffic should be the same to and from i^U termini ia Calcutta. This is in accordance 
with general practice. 
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18. One question remains for notice, which has been raised by the Committee, though only 

indirectly connected with the main question before them^— 
Hoogbly Bridge qiicBtion. namely, whether the bridge over the river should be at Hoogtly 

or Cossipore. 

The Committee of 1865 gave the preference to the latter site, as being the nearert to 
Calcutta, at which a bridge would be safe from the risk of ships breaking loose from tl^eir 
moorings, in cyclones or otherwise. 

We concur with the present Committee that there would have been many advantages in 
placing the railway bridge at Cossipore, or as close to Calcutta as possible, instead of at 
Hooghly. But it would have cost twice as much, and must, sooner or later, have been sup- 
plemented by a second bridge higher up the river (probably at Culna) , to connect the East 
Indian Railway by a direct line with the Eastern and Central Bengal Railways. Moreover, it 
could not have obviated, for any length of time, the construction of a third bridge at Howrah 
itself, to serve the local traffic, which could always have been sent across the river in boats far 
more quickly and cheaply than by the detour of eleven miles which the bridge even at Cossipore 
would have involved. And there are advantages to the jute mills on the river above Cossipore, 
and to the jute trade, in a bridge higher up. Finally, the Committee are mistaken in suppos- 
ing that the doubling of the Eastern Bengal Railway between Nalhati and Sealdah is necessita- 
ted solely by the Hooghly site. It would have been shortly needed, in any case. 

On the whole, we are of opinion that the Hooghly site is supported by the preponderance 
of advantages ; and as its abandonment would involve the sacrifice of a large sum already ex- 
pended on the bridge now in active progress there, besides a delay of from two to three years 
in starting and constructing the larger bridge lower down, we consider that it is now too late 
to re -open the discussion. It will be observed that the Bengal Govertiment concur in this view. 

19. In conclusion, we would observe that the pressing need of improved facilities for the 
increasing trade of Calcutta cannot be too strongly insisted upon. Tlie trade is rapidly ex- 
panding, and there is probably no public work on this side of India at the present time which 
can be said to be as important as the Calcutta Port improvements. The construction of docks 
will undoubtedly give great facilities, now wanting, to Calcutta merchants in the prosecution 
of their business, the process of loading and unloading cargoes will be considerably expedited, 
goods will be better and more conveniently warehoused, and the sorting and clearing of wheat 
before shipment will be promoted, while the general concentration of business will be a wel- 
come relief to those concerned with trade and shipping. The measure now proposed is for- 
mally supported by an absolute consensus of official and non-official opinion, and has the entire 
approval of the local commercial public. We trust, therefore, that we may be favoured with 
sanction to its being undertaken at the earliest practicable date. 



From Her Majesty's Secretary of State for India, to the Government of India, — No. 13 P.W., dated 6th 

March 1884 

I have had under consideration in Council the propositions of your Government, as 
explained in your letter No. 67 P. W., of the 30th October last, for providing additional 
facilities at the port of Calcutta for the present and future requirements of commerce. 

2. The insufficiency of the existing accommodation has for some time been evident, and 
the rapid growth which has of late years taken place in the trade of the port has fully estab- 
lished the necessity for early measures being taken to supply enlarged conveniences for the 
business of the port. I am glad, therefore, to receive from your Excellency a definite propo- 
sal which will enable a decided judgment to be formed as to what action should now be taken 
for this purpose, 

3. Your Excellency pursued a wise and judicious course in obtaining the opinion of those 
whose position and experience entitled them to be heard on this subject, and who were best able 
to offer valuable advice to your Government. The result has been the unanimous recommenda- 
tion, by a body representing the interests concerned, of a scheme to which you are able to give 
your support. 

4. The first and main question for consideration was whether wet docks were the best 
means of providing the requisite accommodation. The reasons given in paragraphs 10 and 11 
of your letter under reply are, in my opinion, conclusive in favour of docks in preference 
to a large increase in the number of jetties, which, as you observe, would ultimately be likely 
to prove more expensive, and would in many respects be less secure and convenient. It is 
unnecessary, therefore, that I should say more on this point than express my concurrence in your 
recommendation that the principal accommodation to be provided should take the form of 
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doek&-*a condueion supported^ as far as I am a/ware^ by the UQiversal experience obtained at 
other pboes undei^ like eircnmstances. 

5. With regftrd to the situation most suitable for such docks^ different opinions have 
from time to time been entertainedj and various projects for them on either side of the river, 
above and below Calcutta^ have been put forward. Diamond Harbour has more particularly 
been r^^arded with favour; and as far back as 1839, and again in 1847^ proposal were made 
for constructing docks there. Lord Dalhousie, however, as your Excellency reminds me^ '* con* 
demned the project,'^ and it was dropped. Still many persons adhered to the opinion that it 
was a situation which possessed advantages over places higher up the river, mainly because it 
would afford the means of avoiding many of the dangers and difficulties of navigation, and 
the majority of the Committee of last year were favourable to it. But an imp;^rtant and 
ilifluential minority, consisting of all the mercantile members, were unanimous in objecting 
to that locality, on the ground that the transfer of the export shipping business to a plaee so 
distant would lead to a great sacrifice of capital invested in Calcutta, and be otherwise wasteful 
and inconvenient. The Committee which was subsequently appointed to, pursue the inves- 
tigation, after full and patient deliberation, came to an unanimous conclusion against Diamond 
Harbour, and in favour of Eidderpore, as the place for the docks. The difficulties of naviga- 
tion, which even in Lord Dalhousie's time were thought to be exaggerated, are now of less 
practical importance, being more realily overcome, owing to the general use of steam power 
and the superior character of the vessels employed in the trade of Calcutta. It is impossible 
to deny that there are considerable objections to the establishment of docks at a place so far 
removed from Calcutta as Diamond Harbour ; and, as stated by the Lieutenant-Governor of 
Bengal, who is still inclined to see advantages in that site, '^ in the presence of the prevailing 
sentiment in Calcutta, no other project for wet docks than that which is under consideration 

seems practicable.^' 

6. I accordingly confirm the conclusion of your Government in selecting Calcutta as the 
plaee for the future docks, and in adopting^the Eidderpore site for them. 

7. It is unnecessary at present to discuss the question of the proposed ship canal to the 
Mutlah, but the feasibility of making this communication, should circumstances at some 
future time make it desirable, may be recognised as one of the advantages appertaining to the 

Eidderpore site. 

8. With respect to the work itself, it would appear that the design which accompanied 
the report of the joint Conmiittee of September last will in several important particulars 

,^^, require careful reconsideration. I forward herewith copy of a 

• Dated 4th January 1884. ^ i. ■»ir t> j i * u • • t i . , 

memorandum by Mr. Kendel,^ whose opinion I caused to be 
taken on the project that has been prepared at Calcutta. Mr. Bendel is the better qualified 
to offer advice on the subject, as he has not only recently had considerable experience in con- 
nection with important works of a similar character in this country, but is also acquainted 
with Calcutta and its neighbourhood and the peculiarities of Indian engineering work. His 
observations regarding the depth, size, and general proportions of the proposed docks, and 
the mode of constructing them, and his suggestion that a smaller dock area and one entrance 
would be sufficient, are deserving of serious attention; and I request that, before plans 
are finally prepared, I may be ijiformed of the view taken by the professional advisers of your 
Government and of the Port Commissioners on his comments, particularly with reference to the 
relation between the magnitude of the proposed docks and the quantity of shipping to be 
accommodated, and after careful enquiry into the actual results obtained by experience in other 
ports. I request also to be furnished with any modified design which Your Excellency may 
find it desirable to recommend. You will readily perceive the necessity of observing the 
utmost caution in a matter of such importance in order to avoid, as far as possible, any mistake 
at starting. 

9. The estimates for the cost of the work must necessarily depend upon its character and 
dimensions* and while there is any doubt as to the extent of the operations to be undertaken 
no very accurate calculations can be made of the cost. There can be no doubt that it will 
involve a heavy expenditure) and that in all probability at least two crores and a half will be 
required. I observe that you accept the estimate of £2,65,00,000, including interest, during 
construction, and that you consider the net receipts may, after allowing for interest on the 
outlay and on the cost of jetties already erected, be fairly taken at B6,5 7,500; this, however- 
being based upon the present rates borne by the shipping, which you think cannot be main, 
tained as competition with Bombay increases. The estimate of capital outlay, the aoouracy of 
which in certain details has, you will observe, been questioned by Mr. Bendel> may be 
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reduced, notwithstanding the increased depth of the dock which he has recommended, if the 
proposal to diminish the area is adopted ; but in any case, a large sum will have to be borrowed 
fort he purpose and, until the docks are completed and earning revenue, the interest would 
virtually have to be paid out of capital. 

10. With regard to the question as to how the money should be raised, I agree with 
your Government that, as a rule, it is most desirable that public bodies entrusted with 
powers to expend money on certain local objects should depend on their own resources. 
If, therefore, you have good reason for believing that the Port Trust Commissioners would be 
able to raise the requisite amount on such reasonable terms as would enable them to pay the 
interest and to give the advantajjes of the new works to the commercial community at moderate 
charges, I would support your view that they should be left to make their own financial arrange- 
ments without aid from the Government But it appears to me that the doubts entertained 
by the Commissioners are well founded, and that they might not be able to raise sufficient; 
capital except on such terms as would entail a charge for interest which would, at all events 
at first, exceed the receipts, and which must therefore, if they are left to their own resources, 
be paid out of their borrowed capital, and so greatly add to the ultimate burden on their re- 
venues. It may consequently be proper, considering the character of the project and the 
general and imperial interests concerned, as in the case of the docks at Bombay and the 
harbour of Madras, to give the Port Trust some financial assistance in carrying out the 
project. If this should prove to be the case, I consider that the aid of your Government will 
be better given by an arrangement similar to that carried out at Bombay for the purpose 
of enabling the Port Trust to acquire the foreshore properties than by the direct grant of 
funds supplied by the State. 

11. There would be considerable objections to adding to the public debt so large an 
amount as that likely to be required for these works, which I am of opinion should not be 
permitted to bring any ultimate charge on the general revenues. I therefore think that it will 
be the best plan to authorise the Port Trust, by a loc§,l Act, to raise the money required under 
the guarantee of the Government, but subject to the control of the Government of Bengal, 
and that any necessary advances of interest should be charged against the Provincial reveiaues, 
on the understanding that such additional grant should be made to the Bengal Government 
as may seem equitable to your Government in order to meet the interest charge which could 
not be properly borne at the outset by the revenues of the Port Trust. Complete power 
should be reserved to the Local Government to require the Trustees so to regulate the charges 
for the use of the docks, and otherwise to apply their available income, as to provide a reason- 
able contribution towards the discharge of the interest on the dock loan from to time as it 
becomes due, and eventually to liquidate the whole sum that may be advanced. 

12. If, therefore, after again considering the matter, you should not be satisfied that the 
Commissioners can dispense with your aid, I shall be prepared to receive a proposition from 
your Government for an arrangement on this basis. At the same time I should wish to have 
revised estimates founded on any new or altered scheme that may be put forward, and on tl^e 
result of a careful consideration of the cost of each class of work included in the under- 
taking. 

13. Pending the completion of the docks, it is, however, obvious that such steps as are 
possible should be taken for increasing the accommodation of the export trade, and you 
recommend that they should comprise the organisation of a suitable cargo-boat service, the 
extension of the boat wharves on the Howrah side of the river, and improvements at the 
Howrah station. These proposals have my approval. I agree also in the opinion that the 
establishment of water communication between the docks and the waterways of Bengal by 
means of a boat canal to Tolly's Nullah will be a most desirable, if not a necessary, part 
of the general arrangement. \A hen the proper time arrives, this work may, therefore, also 
be taken in hand. 

14. With regard to the question raised by the Committee as to whether the new railway 
brido-e over the Hooghly, which is now in course of construction, should not be made at Cossi- 
pore instead of at Hooghly, I entirely concur in the view of your Government and of the 
Lieutenant-Governor of Bengal that any suspension of the operations now going on cannot 
be allowed, and that no change can be made. The present site was selected after much care- 
ful inquiry and consideration, and it promises, as you observe, a " preponderance of advan- 



tages. 



}) 



1 5 . There is one other matter alluded to in your letter which may be briefly noticed here, 
and that is the possible ill effects which the existence of docks at Kidderpore may have upon 
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• Dated 28th December 1883 and 
let Janoaiy 1884. 



tbe sanitary condition of the neighbourhood. I observe that you consider there is no cause for 
apprehension on this account, and I am glad to say that this view has been confirmed by 
assurances which I have received from Dr. Norman Chevers and Dr. F. N. Macnamara, 

whom I consulted, and who are competent judges on the 
subject. Copies of letters* from Dr. Chevers, containing 
suggestions as to precautions that might usefully be taken 
in carrying out the work, are forwarded for your information. 

16. It is further necessary to remark that the questions of the effect of the projected 
docks on the existing defences of Fort William, and of the defences that the docks might 
require, do not appear to have been considered by the military authorities. I observe that in 
paragraph 11 of your letter approval is expressed of the connection of the docks with the 
jetties in Calcutta by a tramway skirting the river bank, as well as by a railway from Sealdah 
passing outside of the town. As such a tramway must pass close under Fort William, and 
between the river and the most frequented drives in Calcutta, it could not fail to be a source 
of much inconvenience to the public ; and otherwise there appear to me very grave objections 
to its construction, which, moreover, could not be really requisite, if the other railway connec- 
tion is provided. I request that these points may have your earliest attention. 

17. Notwithstanding the important reservations which I have felt it necessary to make 
with respect to the design of the docks themselves, your Excellency will still be in a position 
to make a decided advance towards the execution of this much-desired improvement. When 
the necessary financial arrangements have been settled, all preliminary steps may be taken in 
connection with the occupation and clearing of the requisite ground, and for commencing any 
portions of the work the character of which is not dependent on the precise designs for those 
parts of the undertaking which will have to be reconsidered in accordance with the remarks 
made in this despatch. I trust that no avoidable delay will occur in coming to a conclusion 
on the whole matter. In the meanwhile the works on the Howrah side of the river, where 
the principal part of the shipping business, must for some time be carried on, may be proceeded 
with at once. 



Memorandum on proposed Docks in CALcirrTA at Eiddbrporb, dated 4th January 1884. 



By Mr. A . iff. Bendel, 

1. Whatever might once have been, or still 
may be, the danger of navigating the 
Hooghly, the transfer of trade first from 
sailing ships to steam vessels of moderate 
power, and more lately from steam vessels of 
moderate power to steam vessels of g^eat and 
constantly increasing power, has so materially 
reduced them that with the precautions 
taken they seem at the present time of no 
great importance. Assuming this, then, 
inasmuch as the saving in sea freight by 
stopping ships at a point below Calcutta 
would be less than the cost of the additional 
land freight, and inasmuch as the general 
disturbance of business which the removal 
of the shipping from Calcutta would occasion 
would be very serious to private interests, 
the grounds on which docks at some point 
between Akra and Diamond Harbour can 
be supported seem to disappear. 

2. The navigation question being removed, 
the natural dte for docks is the nearest point 
to the present seats of trade that circum- 
stances will admit of, — ^that is to say, tbe 
docks should be placed as close to Calcutta 
as possible: but which side of the river 
should be selected ? 



Remarks by Mr, Bruce. 
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By Mr. A. M. RendeL Remarks by Mr. Bruce. 

8. The sole substantial reason that I can 
see for placing the docks on the right bank 
of the river is the fact that Howrah is the 
present terminus of the East Indian Bail- 
way. But this reason disappears on the 
construction of the Hooghly Bridge. The 
left or Calcutta bank then clearly becomes 
the proper one, and it may be adopted, I be- 
lieve, without fear of the capital invested in 
Howrah being sacrificed, because in the 
port of Calcutta, as in that of London, a large 
business will doubtless be always carried on 
by barges plying between the railway sta- 
tions on each bank of the river and the 
docks. 

4. As to the best site on the Calcutta 
side, I do not think a better point than that 
proposed at Kidderpore could be selected. 
It is near enough for the convenience of 
business people in Calcutta, and it is far 
enough to provide space for the new quarter 
of the city which will doubtless grow up in 
the immediate neighbourhood of the docks 
without further pressure on the ground 
already occupied. 

5. This new quarter would of course be 
laid out in the first instance with proper at- 
tention to sanitary matters. The docks them- 
selves can never, I think, be a nuisance in 
this respect. 

6. In regard to design, the arrangement 
proposed in the Committee^s report is of the 
usual description. 

7. It comprises a basin, about ten acres in 
area, with two entrances on the one side into 
the river, and with two passages on the 
opposite side into docks beyond it. One of 
the river entrances is a lock of 60 feet wide 
and 450 feet long. The other has a single 
pair of gates only, and is 80 feet wide. The 
passages between the docks and the basin 
have both a single pair of gates ; one is 80 
feet and the other 60 feet wide. 

8. The docks are two in number, but they 
are separated by a road only. They are 600 
feet wide throughout, and their united area 
is 101 acres. 

9. They are walled all round, the total 
length of quay wall available for the berthage 
of ships being 16,855 feet lineal, and ample 
space is provided behind the walls for sheds, 
railway, road, and so on. A boat dock com- 
municating with them by a lock connects 
them with the cannals with surround Cal- 
cutta, and two large dry docks opening into 
the basin provide for the examination and 
repair of shipping. 

10. In respect to depth, that of the basin 
and of its entrances from the river is to be 
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14 feet below the level of the present Elidder- 
poiedock sill; which appears on the plans 
to be two feet below low water (what low 
water is not stated) ^ and is taken as datum. 
The depth of the docks themselves and of 
the passages between them and the basin is 
fixed at 10 feet below this datum. Spring 
tides rise, it is stated, from 15 to 22 feet 
above Kid^erpore dock sill ; neap tides rise 
occasionally, it is stated, to only 11 feet 
above it. But the table of tidal range 
attached to the report shows sometimes even 
less than this. 

11. The depth in the basin and its river 
entrances at high water would therefore 
vary from, it is said, 24 feet as. a minimum 
to 86 feet as a maximum! The depth of the 
passages between the basin and the docks and 
6l the docks themselves would vary from 
20 feet to S2 feet. 

12« For all, therefore, but a few days in 
the year it is estimated that vessels drawing 
24 feet ef water will be able to pass between 
the basin and the river at high water, and 
very generally vessels of still larger draught 
could be admitted. 

13. But as the bottom of the docks will 
be four feet higher than that of the basin, 
and as the same depth will be necessary 
to keep ships afloat in both, the water level 
of the dock must be kept at a much higher 
level than that of the basin, and when it is 
necessary to pass vessels between them, their 
levels must be equalised by passing water in 
suflScient quantity from the docks into the 

basin. 

14. This means that the docks must not 
only be deep enough to keep the ships in 
them afloat, but that they must have such 
extra depth as will enable them to supply 
the water requisite to raise the basin level to 
their own as often as the traffic requires. 
They must also supply water to the river 
lock for working it, and for scouring both 
river entrances at low water and the general 
waste that is always going on at dock gates 
and sluices. 

16. The inflow from the river at high 
water may perhaps be sufficient for all these 
purposes during the rains, but not at other 
times. It is proposed, therefore, to maintain 
the water level of the docks by pumping 
water into them. The depth proposed for all 
parts of the scheme seems to me to be in- 
sufficient, and pumping should, if possible«-^ 
and I think it can — ^be avoided. 

16. Ships on the Hooghly will, as on the 
Thames, and with much more cause, lock and 
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Lowest low water spring tides. 



In February and March, when strong norther- 
ly winds are blowing, neap tides may not reach 
11 feet, but this only occurs once or twice in 
a year. 



Paragraph io.— It is during the rains that it 
is most important to prevent, as far as possible, 
the river water from running straight into the 
dock, on account of the large quantity of silt 
which the water then contains. Pumping could 
be avoided by increasing the depth of the dock, 
but it would be a great mistake, for reasons 
given in remarks on paragraph 17, to do so, and 
it would materially increase tiie first cost of the 
docks. 

Paragraph 16. — ^It is not quite clear from the 
remarks made by Mr. Bendel in this paragraph 
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unlock, I believe, on the rising tide only. I 
doubt if any large ships will try to pass in or 
out of the docks after the tide has begun to 
fall. For if by any accident whilst doing so 
she could touch the ground on the falling 
tide, she could not get ofE again, and as the 
tide fell she would be wrecked and. perhaps 
block up the dock entrance also. There 
must, therefore, be water enough on the river 
entrances to pass heavy ships between the 
river and the basin at least an hour before 
high water. To allow of this, the river 
entrances should, in my opinion, be at least 
three feet deeper than is proposed. I speak 
on this point with the experience of the Al- 
bert Dock before me, where, although the 
present entrance has 26 feet on its sill at or- 
dinary neaps and 30 feet at ordinary springs, 
a new entrance five feet deeper is about 
to be built because these depths are found 
insufficient. 

The basin should be at least two feet deep- 
er than the entrances, because mud will be 
sure to be deposited in it, which cannot be 
removed until it has accumulated to some 
little depth. 



17. Again, though pumping is sometimes 
resorted to in Enc^land to maintain a higher 
level in docks than the tide alone will secure, 
it is only employed when the docks have 
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whether he has noted the reason given by thg 
Committee in paragraph 25 of their report for 
fixing the level of the sill at 1400 feet below 
datum. The Committee say : " In fixing the 
depth of the sill at 14 feet below datum, the 
Committee have been guided by the fact that a 
greater depth would be of no practical advan- 
tage, as vessels which could not leave the dock 
with this depth of water over the sill could not 
at such times proceed down the river.'' In the 
Thames the case is different. Vessels can there 
get to sea at any state of the tides, and 
the lower the sill, the sooner on each flood tide 
will a vessel be able to get out. Docking and 
undocking can be commenced at a longer inter- 
val before high water, and more time is given 
for passing vessels into and out of dock. But 
in the Hooghly, vessels drawing 22 feet of water 
could not proceed to sea during neap tides, and 
on such tides the lowest depth of water over the 
lock sill (with the exception of one or two occa- 
sional tides in March, when the depth might 
fall to 24 feet) would be 26 feet. When a 
vessel drawing 24 feet of water can proceed to 
sea, there would be at least 27 feet of water on 
the lock sill, and when a vessel drawing 26 feet 
could proceed down the river, there would be 
at least 29 feet over the sill. 

If the dock entrances were on the Mutlab^ I 
would make them the depth Mr, Rendel pro- 
poses — possibly deeper ; but there is no necessity 
for it in the Hooghly. The lock sills were de- 
signed by me originally to be 16 feet below 
datum, but in consideration of the diflSculties 
that may be experienced in getting the founda- 
tions in, and the facts above stated in respect to 
the draught of water at which vessels could get 
to sea, it was decided to reduce the depth to 14 
feet — the depth to which it is absolutely neces- 
sary to go. If, however, it is found that the 
wells can be carried down without great expense 
to the depth originally intended, no extra ex- 
pense will be incurred on account of either the 
brickwork or gates, as I did not alter the esti- 
mates when we altered the level of the sill from 
16 feet to 14 feet below datum, but instead 
raised the level of the coping to 26 feet from 24 
feet over datum, at which level it originally 
stood. There is, however, no absolute necessity 
to keep the height of the coping more than 
24 feet above datum, as the highest spring tides 
during the freshets seldom rise to 22 feet. The 
present jetties are 24 feet above datum, and 24 
feet will be suflBcient for the dock entrances. 

Par n graph i7.— In the case of the Kidder- 
pore Docks, pumping will be resorted to, Isi, to 
avoid accumulation of silt in the dock ; and, 2n(i, 
to avoid going deeper than is absolutely neces-r 
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proved either too shallow for the trade which 
uses them or unable to supply lockage water, 
or both, and cannot be deepened. For these 
reasons the London Dock at Shadwell has 
been maintained by pumping for many years 
at a fixed level higher than high water, and 
for similar reasons pumps are now being pro- 
vided for the Albert and Victoria Docks. 
But pumping in both cases was an after- 
thought, to meet an unforeseen difficulty, and 
I am satisfied that it would be a grave error 
to deliberately design docks dependent on 
pumping, unless there be some absolute ne- 
cessity for doing so, which I cannot see in the 
present case. If it be supposed that accumu- 
lations of mud in the docks will be avoided 
by pumping, I think there will be disaj)- 
pointment. More mud will, I believe, be 
brought in by the pumps than would be 
brought in by the tide. The mud will not, I 
think, be deposited in the canals as supposed, 
because the stream of water leading to the 
pumps will alone be sufficient to keep it in 
suspension ; and even if it was deposited in 
the canals, it must be dredged out of them at 
as great expense as in the docks. 

The amount of water required to maintain 
the dock level will also, I believe, be found 
Terv far in excess of any estimate, for the loss 
by waste, leakage^ levelling, and lockage is 
far greater in practice than in theory. I 
should therefore strongly recommend that the 
passages between the docks and the basin be 
made at least five feet deeper than is proposed, 
and that the docks, for the same reason as the 
basin, should be made two feet deeper than 
the passages, or seven feet deeper than is 
proposed. Pumping will not then be re- 

quired. 

To make the docks so much deeper would 
no doubt increase their first cost, though not, 
as I judge from the borings, the difficulty of 
constructing them . But against this increase 
must be put the first cost of the pumps and 
the capitalised value of the annual charge 
for pumping, which would go far towards 
covering it. 
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sary into a soil which experience has shown it 
may be very difficult to work in. 

In respect to the first-mentioned reason, Mr. 
Rendel thinks that we will be disappointed, and 
more mud he believes will be brought in by the 
pumps than by the tide. If, however, we are not 
mistaken^ and the silt is deposited in the canals, 
he says it must be dredged out of them at as great 
expense as if it had been deposited in the docks. 
All experience here shows that we will not be 
disappointed in respect to the mud being deposit- 
ed within the first mile or two after it enters the 
canal. And when it is considered that the area 
of the canals from which the water is to be 
pumped is about 859 acres, and that the canal 
leading to the pumps is 150 feet wide and 10 
feet deep, it will be seen that the flow of water 
to the pumps will not be sufficient to retain the 
mud in suspension. As a matter of fact, the 
velocity of the water in the canal leading to the 
pumps will only be '076 foot per second, while 
it requires a velocity of *25 foot per second to 
keep fine particles of mud in motion. Although 
we may not be able to keep the docks absolute- 
ly free from silt by pumping, yet the quantity 
that will get in will be infinitesimal compared 
with what would enter the docks if they were 
constructed at a lower level, and the tide allow- 
ed to flow in and out daily. It is true the mud 
deposited in the canals will have to be dredged, 
but the dredging operations will be conducted 
at much less expense and without occasioning 
inconvenience to the vessels in the docks, or 
taking up valuable quay space. The dredging 
in the canal will be done at a depth which will 
never exceed 10 feet, while in the low-level 
docks dredging would have to be done at a mi- 
nimum depth of £6 feet during neap tides and 
83 to 36 during springs. Neither in first cost 
nor in working charges is a dredger to work to 
10 feet as expensive as one to work to 80 feet, 
both being designed to do the same amount of 
work. 

The estimated cost of the engines and pumps 
is £2,50,000, and the annual cost of work- 
ing them I estimate at &S7,000. This is for 
pumping in twelve hours sufficient water to 
raise the level of the docks one foot; but on an 
emergency the power provided would be 
sufficient to pump four feet of vmter in 24 
hours. £37,000 represents the interest and 
sinking fund on a capital of about R6,00,000, . 
so that the capitalised value of the pumping 
arrangements may be taken at R8^50,000. 
As regards the amount of water required to 
maintain the dock level, it is very difficult, in 
fact impossible, to estimate what may at first 
be required to make up for leakage ; but the 
river silt forms an excellent puddle, and will 
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18. A large saving might also be effected 
by making the docks 450 feet wide instead of 
600 feet. If it be thought necessary to pro- 
vide for turning ships, a length of 800 feet 
might be made 600 or 700 feet wide ; but the 
Albert Dock is only 490 feet wide, and might 
be less without inconvenience. It is probable 
that a width of 600 feet was selected, because 
it was supposed that all vessels must turn 
round when they leave the dock, for there can 
be no other reason for such a width, which 
of course involves a cost which should not be 
incurred without good cause. But vessels 
will not need to turn to leave the docks. In 
London, as a rule, they leave the dock stem 
first, and I believe they will leave docks in 
the Hooghly in the same way, for the same 
reasons. 
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very soon render the docks perfectly tight against 
leakage through the soil. For lockage and 
leakage at the sluices and gates the quantity 
provided for will be ample. 

Now, suppose that instead of a high-level 
dock, as recommended by the Committee, a low- 
level dock is adopted, and the quay walls and 
bottom of the dock carried down to the depth 
recommended by Mr. Rendel, and pumping 
thereby avoided, the extra cost, taking the same 
rates as in former estimate, would be — 

R 

Brick wood 16,63,632 

Well-sinking .... 2,31,060 

Excavation 4,83,600 

Lowering entrances . . . 1,70,000 



Contingencies, 20 per cent. 



25,48,292 
6,09,668 



Total . 30,67,950 



against R8,50,000, the capitalised value of 
the pumping arrangements and first cost of 
pumps, and which requires an actual cash ex- 
penditure of only E2,50,000. 

Paragraph 18, — There would, of course, be a 
saving if the docks were made 450 feet wide 
instead of 600 feet. The saving on a high- 
level dock, as recommended by the Committee 
would be about Rl 0,29,3 69. I am confident) 
however, that a dock 450 feet wide would not 
be found suitable for Calcutta. It was not 
merely for the purpose of turning vessels that 
the docks were designed of the width proposed. 
If the object had been merely to turn vessels, 
that could be attained, as pointed out by Mr. 
Rendel, by widening a length of 700 or 800 feet 
to 600 or 700 feet, leaving the remaining por- 
tion of the docks 450 or 500 feet wide. But 
©ven this would not have been necessary, for 
vessels wishing to turn could have done so in 
the tidal basin. 

The reason for giving the extra width was to 
provide accommodation for vessels that will 
have to remain in the docks waiting for cargo, 
or only taking in small quantities from carg^o 
boats, and which would not consequently require 
quay space after they have discharged, except 
to take in such cargo as was brought by the 
railway, or in carts. 

If the vessels actually loading or unloading^ 
at the quays were only to occupy the docks, a 
width of 450 feet or 500 feet would be suffi- 
cient ; but we have to provide for a much 
larger number of vessels than we could provide 
quay space for. Of the class of vessels that 
are now coming to Calcutta, the quays would not 
conveniently accommodate more than 43 or 44 ; 
but during the year 1883 — a year in which the 
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export trade has been mmsually dull— the 
actual number of vessels that would have been 
in dock at the end of each month is shewn in 
the following statement^ :— 
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Average num- 
ber per month 
in port daring 
the year. 


Knmber of sea-going Testele in port on 
the Ittt dftj of each month dniing 

188S • • •• "-•..,• 
Dediufe . 10 per oeat. of the DumlMr that . 
might not nee the dooki . - • 


70 
7 


61 
6 


88 

8 


101 
10 


109 
10 


106 
10 


96 
9 


98 
9 


96 
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96 

9 

89 

10 


106 
10 


84 
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Dednot 10 •■ the avenge number of 
iMMstinff Bteemers tn port which would 
not prooably use the dock • • 


68 
10 


66 
10 
46 


76 
10 


91 
10 
81 


99 
10 
89 


96 
10 


89 
10 


89 
10 


89 
10 


90 
10 
86 


85 
10 


Balance that would have been in dock at 
the end of each month In 1888 . 


80 


88 


66 


86 


79 


79 


79 


79 


76 



Deducting from these numbers 44 vessels 
which could be accommodated at the quaysj 
there remain for nine months in the year about 
86 vessels which would have to be accommo- 
dated* at the moorings down the centre of the 
docks or in stage berths. If placed three 
abreast in the moorings, these vessels would 
occupy (allowing space for cargo boats between) 
a width of about 200 feet^ and the moorings 
could then only accommodate 86 vessels. With 
the moorings f ull^ and two tiers of vessels at the 
quays, we could not get more than 116 vessels 
into the docks, which would then be so crowded 
that it would hardly be possible to move the 
vessels about. There are over 5,000 boats in 
port of Calcutta licensed to take cargo to or 
from vessels in the stream. The dock will, 
to a large extent, do away with the necessity 
for these boats, but still it is perfectly certain 
that a large amount of business will still be 
conducted in cargo boats. It is impossible to 
estimate the number that will enter the docks, 
but it is quite certain it will be very large. In 
addition to these boats, which ply regularly 
within the port for hire, hundreds of native 
boats arrive and depart daily by the canals 
bring^g in jute, seeds, and grains, and taking 
back salt and piece-goods to the eastern districts 
of Bengal It is for the accommodation of 
this trade that the boat dock in connection with 
the canals has been provided, but numbers of 
these boats will require to go alongside of 
vessels in the dock. 

If the trade of this port is to be conducted 
in docks, we must have water space as well as 
quay space. With 76 vessels in dock (which 

• ThU statement doee not include tug-steamen, inland-Bteamen, or flats. The number of theee vessels at the end 
of each month during 1888 was as f oUovs :— 



Janoary . 
Febraarj ^ 
March 
April 



34 



84 
31 



May 

Jane 
July 
Aogiist 



88 


September 


. 41 


86 


October 


. 44 


88 


NoYember 


. 86 


85 


December 


. 41 
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would be about the average number throughout 
the year), the whole of the quay space and 
moorings would be occupied, and the space left 
would not be more than sufficient for the cargo 
boats and native boats, and afford room for 
vessels to manoeuvre when entering and leaving 
the docks. I think it would Ve a great mistake 
to make docks for Calcutta less than the width 
proposed, and even with this width strict regu- 
lations will have to be enforced to prevent the 
docks from becoming overcrowded with cargo 
boat and native bhurs. 

The traffic on the river has now increased so 
much that with a large number of ocean-going 
vessels moored in the stream there is hardly 
sufficient room to move vessels about safely, and 
during strong tides cargo boats are constantly 
getting damaged. The coast traffic carried on 
by the British India and the Asiatic Steam 
Company's steamers has, for want of accommo- 
dation, to be conducted entirely at moorings in 
the stream. When the docks are completed 
these vessels will occupy the jetties, or a portion 
of them, while full occupation for such jetties 
as the coasting and China steamers do not re- 
quire will be found by the steamers and flats of 
the India General, the River Steamers, and the 
Flotilla Companies, for none of which is ade- 
quate accommodation provided at present. The 
new passenger service recently started on the 
river promises to davelope a very large traffic, 
for which already we have difficulty in provid- 
ing adequate accommodation, in consequence of 
the whole river frontage being blocked up by 
ocean-going vessels, and the landing-places and 
channel crowded with cargo boats and native 
bhurs. By the time the docks are finished, I 
expect it will he found necessary to send all 
ocean-going vesssels, whether steamers or sail- 
ing ships, into the docks, and give up the river 
frontage for the coasting and inland steamers. 
Either this must be done, or more mooring- 
accommodation provided lower down the river 
at Garden Reach, where it would be very incon- 
venient to work the ships. But it will, I think, 
be found that during the freshets every ship- 
master will desire to place his vessel in the 
docks. The long vessels of the present day do 
not lie as easy in the moorings (which are in a 
strong current) as the shorter vessels of the past, 
and no captain will run the risk incurred by 
lying at moorings in the stream if he can get 
into a quiet dock. 

The following statement shows the num- 
ber of ocean-going steamers and sailing vessels 
in port at the end of each month for the past 
three years, and I would draw attention to the 
figures for the months of July, August, Septem- 
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ber^ and October, when every vessel wouldj if 
posBible, go into the dock :— 



Janiurj 

Februarj 

Karch 

ipril 



1881. 


1882. 


1888. 
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1881. 


1882. 


90 
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127 


80 


123 


88 


186 







1882. 



98 

96 

96 

106 



19. I may perhaps explain how docking 
and undocking is effected on the Thames. 

Dock entrances on the Thames are de- 
signed, as far as circumstances will permit, 
pointing up the river, and, as I have before 
said, the docking and undocking of large 
ships only goes on whilst the tide is rising. 
When a*" large vessel arrives from the sea at 
the entrance of the dock to which she is 
bound, she turns, and then with ber bow to 
the tide enters bow first. When she leaves 
the dock, she does so generally stem first. 
Her bow then points down the river in the 
direction she wants to go and against the 
tide. The reason for adopting this method 
is that a ship can be kept under more com- 
mand when she is moving against the tide 
than when she is moving with it. The 
practice of the Thames must, I believe, be 
that of the Hooghly also, and I note that 
the position selected for the lock is well 
placed for it ; but I gather from the position 
of the single entrance in the river, and the 
manner in which it is proposed to work it, 
that it is desirable to call attention to the 
subject. I doubt if the single entrance will 
be of use in proportion to its cost. I think 
the design of the basin admits of improve* 
ment. In the present design difficulty will 
bcfoand, and much time will be lost in 
getting ships pointed to the dock passages 
after they have entered the basin, and vice 
verady the more so as the basin will undoubt- 
edly be much crowded, especially with barges. 
This is a serious difficulty, and it will also 
prevent the basin from being used as it 
ought to be for the berthage of ships. The 
dry docks should for the same reason be 
placed in the dock instead of in the basin. 
The basin of the Albert Dock, I may men- 
tion, is the most courted part for the 
berthage of ships. 



Paragraph 19. — I believe it will be found in 
practice that vessels, as a rule, will undock on 
the rising tide and during the last hour's flood ; 
but it will cause considerable delay to many 
vessels if they are not permitted to enter the 
dock at slack water, — ue., after the tide has com- 
menced to run down in-shore, while it is 
stationary or still running up in mid-stream. 
Most. vessels try to cross the ''James and 
Mary " Sand at the top of high water when 
the tide has become easy, and they can then 
only reach Calcutta at slack water. If they are 
not allowed to enter the locks after the tide has 
commenced to fall, they will be detained in the 
stream at least 12 hours, and possibly £4 hours. 

The single entrance was designed especially 
to meet such cases, and to enable vessels which 
arrived at slack water (which fully 80 or 90 
per cent, of the vessels now do) to go straight 
into the dock. Again, during neap tides, in 
the freshets, there is no flood tide at all ; the 
level of the water rises, but the current is 
always down stream, and it would then be 
impossible to dock any vessels by the upper 
entrance ; the lower single entrance only could 
then be used. There is, as pointedi out by Mr. 
Bendel, some risk in docking on a falling tide, 
but, with the entrances as arranged, it will be 
so small that it would not deter any vessels 
from entering immediately after the turn of 
the tide. During the last hour of flood, and 
the first hour of the ebb, the actual rise and 
fall does not exceed one foot. Undocking will 
begin about 9JX hour before high water, and the 
tide will then have risen to within a foot of its 
full height. Vessels would then be dropped 
out stern foremost, through the upper 'entrance, 
or as the tide got easier they could be steamed 
out head to tide through the single entrance. 
Vessels that had entered the port on the flood 
tide would turn in the anchorage above the 
docks, and go into dock by the upper entrance, 
but vessels which arrived at slack water would 
steam straight into the dock by the lower single 
entrance and never tarn at all. 

The arrangement of the entrances and basm 
recommended by the Committee has been 
approved by every nautical man, with local ex- 
perience, who has seen the plans. Captain 
Hext, R.N., Director of tie Indian Marine, 

2 F 



218 



CONSTRTJOTION OF DOCKS IN THE POUT OF CALCUTTA. 



By Mr. A. M. Rendel. 



20. In respect to construction, the wall of 
the dock and bafin^ and the whole of the 
entrances, are to be founded on wells. This 
method is common in India for bridges, and 
has been adopted in the Thames by myself, 
and on a much larger scale in Glasgow by 
the Engineer of the Clyde Trust for the 
foundation of quay walls. But the wells are 
shown sunk only about four feet below the 
bottom of the docks. In such ground as will 
be met with in Calcutta, I feel sure that if 
the wells are not sunk 10 or 12 feet below 
the bottom of the dock, the ground behind 
them will sink and flow under them into the 
dock, after, if not before, the water is let into 
them. This of course would be fatal to the 
walls. 



JRemaris by Mr, Bruce. 

expressed his unqualified approval of the plan, 
and this opinion is also entertained by Captain 
Carew, Deputy Director of the Indian Marine ; 
Captain Atkinson, Marine Superintendent, 
British India Steam Navigation Company ; the 
late Mr. Yates, Deputy Conservator of the 
Port ; Lieutenant Petley, R.N., Deputy Conser- 
vator of the Port; Mr. Behrend, Deputy 
Harbour Master ; and many others. 

The tidal basin cannot be used for the berth- 
age of vessels, and there is no room for sheds 
without encroaching on the Government Dock- 
yard, or the premises of the India General 
Steam Navigation Company, and without sheds 
quay space is of little value. 

With regard to the graving docks, I think it 
would be a great mistake to remove them from 
the basin. If placed at any other position in 
the docks they would seriously interfere with 
the railway communication to the dock sheds, 
and necessitate an entire re-arrangement of the 
lines within the dock enclosure. In their 
present position they do not interfere with any- 
thing, and are placed in the Government Dock- 
yard, where every convenience exists for exe* 
cuting repairs to vessels in the docks. The 
Dockyard authorities are quite prepared to give 
the land required for the graving docks, where 
they could dock close to thair works the laigest 
vessels of the Indian squadron, but it is certain 
they would most strongly object to give up the 
same land for the construction of cargo sheds. 

While vessels were being docked or nndocked, 
the admission or exit of barges by the river 
entrances would be entirely suspended, but they 
could use the canal entrance spedally provided 
for them at all times. 

Paragraph 20, — In the estimates I have 
allowed for sinking the wells to a depth of 5 
feet below the bottom of the docks and basin. 
This depth will be quite sufficient, unless very 
bad soil is met with, in which case the depths to 
which the wells may have to be sunk will depend 
entirely upon circumstances, and will have to 
be determined as the work progresses. In the 
design for the docks proposed to be constructed 
at Diamond Harbour, Mr. Wawn, the Special 
Engineer, designed the quay walls to be carried 
only 5 feet below the bed of the dock, and 
this design was approved by the two Chief 
Engineers of Bengal, Mr. Levinge and Colonel 
Trevor, and also by Mr. Bradford Leslie. It 
is very probable portions of the walls will have 
to be carried to the depth suggested by Mr. 
Rendel — possibly deeper; but the allowance 
for contingencies will, I hope, cover such cases. 
If the soil turns out to be similar to that found 
when putting in the foundations of the new 
locks at Chitpore, a depth of 5 feet will be 
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By Mr. A. M. Rendel. 



41. I need not perhaps enter into the de- 
tails of the entrance jettiesj of the laying ont 
of the quays, of the sheds, and so on. They 
are all of the kind now generally adopted 
in this country. 

22. In respect to cost^ I have too little in- 
formation to enable me to say much. The 
ground on which the docks will be built is, 
I fear, not good, but how bad can only be 
determined by actual trial on a considezable 
scale. There is, however, no reason to 
suppose that a better site in this respect can 
be found anywere else in the neighbourhood 
of Calcutta, and I do not doubt that the 
oonstruction of docks by some means or 
other is feasible upon it. But I should 
notice that the prices for excavation seem 
low for this class of w(»rk ev^ in India# 
and that 10 per cent, only is provided 
for engineering and contingencies. Now, 
10 per cent, is barely sufficient in India 
to cover engineering, and at least 15 per 
cent, more should be provided in such a case 
as this for contingencies alone. Modified, 
theief oie, also as I propose in respect of 
depth, I fear that if I were to make an 
estimate it would be largely in excess of 
that of the Committee. 



23. But I would suggest for considera- 
tion whether a much smaller scheme would 
not be sufficient for the present. 

In these days of rapid despatch, ships stay 
in dock but a short time, and therefore a 
very small amount of water space well laid 
out in respect of quay wall and quay space 
will provide for a very large trade. Would 
it not be sufficient, therefore, to confine opera- 
tions for the present to a basin and dock 
measuiing together 50 acres ? Such a basin 
and dock might be designed to supply 
between 11,000 and 12,000 lineal feet of quay 
wan avaikble for the berthage of ships, and 
one lock, say 600 feet long and 70 feet 
wide, without other entrance between the 



BemarhB hf Mr. Bruee* 

quite sufficient. The bottom of the found- 
ations of the Chitpore lock, which was put in 
dry, and without wells, is at the same level as 
the bottom of the proposed highJevel dock, 
and very little difficulty was experienced in 
excavating to this depth at Chitpore. 

Should the ground, however,prove to be as un- 
favourable ae Mr. Rendel anticipates, it is a very 
strong reason for not adopting his suggestion 
to make the docks on a lower level so as to avoid 
pumping. 



Paragraph 22. — ^I do not think the rates are 
too low. Brickwork is estimated at S36 per 
100 cubic feet, and earthwork at fi20 per 
1,000 cubic feet. If the work is executed de- 
partmentally, the actual cost of the brick- 
work should not exceed BSO per 100 cubic 
feet, which would leave a margin of B6 per 
100 cubic feet for pumping, &c. The rate for 
earthwork will be ample, even if we have to 
dredge out the lower part of the excavation. 
The rates are the same as those on which the 
estimates of the Diamond Harbour docks was 
based, and I consider them sufficients 

In our estimate we allowed 10 per cent* for 
contingencies ; but the Oovernment of Bengal^ 
when forwarding the scheme^ added 10 per 
cent, to the total estimated cost to cover the 
charges for tools and plant, and ioterept ex^ 
pended on capital while the works are in 
progress. Mr. Rendel considers 25 per cent. 
should be allowed to cover these items> but I 
think it will be found that the 20 per cent* 
already included, which brings the total cost up 
to 265 lakhs of rupees, and leaves | margin 
of 46 lakhs of rupees for engineering, interest, 
and contingencies, will, with the liberal rates 
for the work, be found sufficient. 

Paragraph 23. — I hope the foregoing remarks 
show that auy less comprehensive scheme would 
not suffice. The Bombay Docks are already 
being doubled. In Calcutta we could ultilise a 
dock as large as that proposed with the shipping 
now frequenting the port, and with a steady 
annual increase in the tonnage, it will be found, 
by the time the Eidderpoi^ Docks are finished, 
that unless vessels load and discharge much 
quicker than they do at present, and which, it 
is hoped, the facilities to be given will enable 
them to do, the docks will not then be Iarg3 
enough for the shipping that will want to use 
them. A smaller dock with more quay space 
in proportion to water area could very easily 
be designed, but it would not be as suitable for 
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By Mr. A, M. RendeL 

basin and river ; and one passage with a 
single pair of gates between the basin 
and the dock would supply all the necessary 
entrance accommodation. No more was 
supplied to the Victoria Docks built SO years 
ago^ or to the Albert Dock designed 10 years 
ago. Although each measures about 90 
acres in area, and although the large traffic 
alone of the Victoria Docks keeps its lock 
employed about seven hours of every tide, 
no more would be now required if only the 
present entrances were deep enough. 



24. In conclusion, I think it right to 
say that in my judgment docks in Calcutta 
cannot be safely made the subject of a con- 
tract for execution. There are too many 
contingencies to be encountered^ and conse- 
quently too many chances either of failure 
to complete a contract or of exorbitant 
demands for extras^ or both. Contracts for 
docks even in this country too often lead to 
troubles of this kind, especially when bad 
foundations are encountered. The depart- 
mental sjipstem should certainly, I think, be 
employed in Calciftta. 



A. M. Rendel. 



Remaris by Mr. Bruce. 

the trade of Calcutta. The entrances recom- 
mended by the Committee in their report were 
designed in consultation with those best ac- 
quainted ^ith the requirements of the port. No 
better arrangement in respect to the entrances 
can be devised. Numbers of plans showing 
different arrangements of docks and jetties might 
be prepared, but I doubt very much if any of 
them would be better than that proposed. If 
another design has to be prepared, considered, 
and approved, it may be years before the work 
is commenced. Mr. Kendel has advanced no 
good objection to the scheme. His opinions, 
briefly stated, are that he approves the site and 
the general arrangement of details; but he 
considers a low-level dock better than a high- 
level, and that a smaller dock with a single 
entrance might be sufficient for the present. 

A low-level dock would cost more than a 
high-level, even after taking into consideration 
the capitalised value of the cost of pumping ; 
and would be more difficult to construct and to 
keep clear of silt. The area of the docks pro- 
posed by the Committee is not too large for 
the requirements of the trade of Calcutta. A 
smaller dock with a single entrance would 
neither meet the requirements of the trade nor 
the shipping. 

Paragraph 24.»-In the opinion here express- 
ed I entirely agree. Contracts may be let for 
the supply of bricks, lime, cement, gates, 
sheds, and machinery, but the actual construc- 
tion of the works should be carried out by our 
own engineers on the departmental system. 



W. Duff Bbucx. 



30th April 1884. 



4th January 1854. 



Demi-official from Nobman Chbvbeb, Esq., M.D., to Juland Danvers, Esq.,— No. 2, dated 28th December 

1883. 

Having been ill, I fear that I may not be able to call upon you for a week or ten days. 
In the meantime I entirely concur with Dr. Macnamara in the belief that the existence of 
wet docks at Kidderpore cannot in any degree injure health in Calcutta or in their own imme- 
diate vicinity. 

On the other hand, much of Kidderpore is thickly covered by native bazar. Should it 
be decided to dig there, there might be sickness in the neighbourhood while the process of 
excavation was in progress. 

Could you be so very kind as to send me a plan, as I cannot quite understand where 
the docks would be placed, most of the Hooghly bank of Kidderpore being occupied by 
the dockyard, &c. ? 
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Demi-official from Kobmak Chsvbbs, Esq., M.D., to Joland Danven, Esq., — ^No. 3, dated Ist January 1884. 

Upon your note of yesterday^ I have again considered the subject of the wet docks^ and 
have examined the map. As the docks will, of coarse, be well kept> there cannot^ I believe, 
be any reasonable fear that their presence will in the very slightest degree imperil public 
health. Any ill effects which may arise while the excavation is in progress will be reduced to 
a minimum by clearing the entire area at once of its huts^ so that no one may sleep close 
to the hollow and the recently-excavated soil. Thus, while extensive earthworks were going 
on at Port Cannings the coolies employed went and returned by rail daily. I see that the 
work will touch two good roads^ by which the earth may be carted away to fill noisome hol- 
lows. Some million tons of such earth, judiciously laid down in the city and its suburbs, 
would be a most invaluable benefit to public health. 

With sincere thanks for your kind wishes. 



Note by R B. Buckley, Esq., 0. K, Offg. Under-Secy. to the Govt of India 
in the P. W. Dent on some Engineering points connected with the 
project for the Eiaderpore Docks. 

The engineering points connected with this matter of the Calcutta docks are most inter- 
esting. With reference to several of the points, experiences gained on the Calcutta canals 
may not be without some value. These canals occupy a position with reference to native boats 
exactly analogous to that which the Kidderpore Docks will occupy with reference to ships 
A new lock, with a chamber 40 feet wide, and a large basin, which was constructed at Chitpore, 
while I was Executive Engineer of the canals, is similar in many respects to the proposed dock 
entrances at Kidderpore. The Calcutta canal is fed, as Mr. Bendel would feed the dockss 
through a sluice at tiie entrance, and we had to contend in the canal with three of the diffi. 
culties which may assail the docks, — difficulties with foundations, difficulties with silt^ and 
difficulties with unclean water. 

Mr. Rendel suggests the following modifications in Mr. Bruce's design : — 

(1) That the depth of all parts of the docks should be increased. 

(2) That the idea of pumping should be abandoned. 

(3) That the docks should be fed by the tide from the entrances. 

(4) That the width of the dock should be reduced to 450 feet. 

(5) That the design of the basin should be altered. 

(6) That the dry docks should take off from the dock proper and not from the basin. 

(7) That the foundation of the dock walls should be carried down to 10 or H feet 

below the bed of the dock. 

• 

Mr. Bendel thinks that a much smaller scheme might be sufficient for the present. He 
also throws some doubts on the sufficiency of the estimates. 

With reference to the first point, Mr. Bendel first, discusses the depth of the eiitrance, 
from the river to the basin. Mr. Bendel quotes precedents which are of weight in themselves 
although this weight is, as Mr. Bruce has shown, greatly reduced by the peculiar circumstances 
of the Hooghly. Mr. Bendel would deepen the entrances by 3 feet, so that there should be 
ample time for ships to lock and unlock on the rising tide. Mr. Bruce justifies the level of 
the outer sills (14* 00 — Eyd's Dock sill) by a reference to a fact stated in the report, but 
v^hich Mr. Bendel appears to have overlooked, that '^ a greater depth would be of no practical 
advantage, as vessels which could not leave the dock with this depth of wat^ over the sill 
could not, at such times, proceed down the river.'' This may be^ perhaps, more plainly stated 
by saying that the sill level has been fixed at about the same level (apparently about one or 
two feet below) as the bed of the river in the most shallow parts ; consequently, a vessel which 
could not pass over the former at high water, could certainly not pass over the latter. This is, 
of course, undeniable. But this argument is weak in this respect. Should the river Ho<^hly 
ever be improved,-*and who that has studied what has been done on the Clyde, the Tweed, 
the Danube, and the Mississippi, will venture to say that it vnll not be,-~should the Hooghly 
be improved, our grandchildren may find that the ships of their day, which may be as much 
larger than ours are than those of our fathers, or indeed ships no larger than those which 
now frequent the Hooghly, will succeed in passing up the deepened river, but will be unable 
to posB ^^^ ^^ docks until the spring tides give them sufficient depth over the siUs. But it 
may be said that I look too far ahead. Let us examine the question on the facts of to-day. 
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Some time last year I worked out these facts with reference to the average of Hooghly 
tides : — 

I he tide rises the last foot up to — 

H. W. L. in 12 hours, 

penultimate foot ..••...... 05 ti 

foot before that in ......... . 04 ,, 

0'4 

but the tide falls more slowly : thus— 

The tide falls the first foot below — 

H. W. L. in 1-2 hours. 

next foot 07 „ 

0-8 „ 

06 „ 

These are averages, it should be remarked, and are not strictly true for any one tide ; but, 
generally speaking, it is true to say that if the tide rises to, say, x feet above the sill, then it 
will remain, on the rising tide — 

1*2 hours above (x — 1) foot on the sill 

1-7 „ (^-2) 

2*1 „ . . . . . . . • • »* (^ o) „ 

2-5 „ „ (a— 4) 

or, stating the same thing in other words, if a ship draws x feet of water^ she will have 12 
hours in which she can enter or leave the dock if the sill be fixed at — 

X -f 1 foot below BL W. L. 

1'7 hours if at x +2 feet „ 

21 „ a: +3 

2-5 „ a: +4 

So that for every foot the sill of the entrances may be lowered, an extra half hour or so will 
be afforded for the entrance of ships of deep draught on the rising tide. But, taking the 
rising and falling tide together, — that is, if ships enter and leave the dock after the turn of the 
tide, — the difference in time due to every foot the sill is lowered amounts to about \\ hours. 

It certainly seems to me that it would be wise, after what Mr. Rendel has said, and oonsi* 
dering the great risks which must certainly attend docking or undocking on a falling tide, to 
fix the level of the entrance sills on the hypothesis that ships will only pass through the 
entrances on the rising tide. It would seem, indeed, from paragraph 27 of the Committee's 

report,* that they only intended to dock and undock on the 

• See also paragraph 26 of Commit- .. ., yni n t i_ imj. ^i x .i 

tee's rei)ort. rising tide. Mr. Uruce says (paragraph 16)t that there 

t Note on Mr. RendePs Memoran- would always be 3 feet more water on the sills than the 

draught of any vessel which could pass the bad parts in the 
Hooghly. This means allowing one foot clearance only between the ship's keel and the sill 
that ships of the draught which could pass down the river on any given day during neap 
tides would only have 1*7 hours, or say 2 hours during which they could safely pass the 
entrances. This, it appears to me, is insufficient time. The Committee suppose (paragraph 40) 
that 864 vessels will use the docks every year ; that is, an average of nearly five ships a day both 
entering and leaving. The number of ships entering and leaving the dock would, at certain 
times of the year, be considerably above the average, eo that it may be assumed that at die 
busy time which is in the cold weather, when the neap tides are lowest, it may often oocar 
that eight or even ten ships may demand to be passed at one tide. It would appear to me that 
it would be very desirable to lengthen the time during which the ships could pass by dropping * 
the entrance sills at least to the level (1 6*00— datum) which Mr. Bruce himself contemphied 
at one time, if not to that proposed by Mr. Rendel (17*01)— datum). 

The latter level would practically double the time, on the rising tide, during which skips 
of deep draught could pass the entrances. 

But there is, 1 think, another consideration with reference to this level of the entranee 
sills which is of no little importance. It is that of silt in the entrance channel ; that is, the 
channel from the entrance to the river. The entrance channel of the Chitpore Lock is about 
150 feet long. It silts up, at certain times, with incredible velocity. The entrance channel 
to the docks will inevitably do the same. Flushing from the basin will not eompletely remove 
this silt ; but the lower the sills are^ the lower will the bank of siH beyond them be : i^ the 
lower the sills the lower the tunnels, and the lower the tunnels the more efficient the sooar. 
I believe that it will rarely be possible, even with the aid of dredgers, to keep the bank of eiH 
in fiv)nt of the outer sills down to the level of the sills during the months of November and 
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December. In those months the levels of high water fall rapidly, and it is then that ships 
will be hindered, unless the sills are kept as low as may be possible. 

The bottom of the foundations of the entrance lock is shown on Mr* Brace's plans as 
26'00-*datum. We put the foundation of the Chitpore Lock in dry at a depth of about 
7*00 or 8*00— datum. We used no wells. No doubt the difficulties of getting down 20 feet 
below this would be very much greater than any we had to master at Chitpore ; but I am of 
opinion that it would be perfectly possible to put the entrances 2 or 3 feet lower than 
Mr. Bruce shows on his drawings at no very extraordinary expense. I notice that in Mr. 
Wawn's design for the Diamond Harbour Dock, the entrance siUs are 29 feet bebw H. T. 
neaps; that is, 4 feet lower in comparison than is proposed by Mr. Bruce at Kidderpore. 

On the first point, then, I give my vote with Mr. Rendel, as far as the entraoces are con- 
cerned. The basin must, of course, be carried to the same depth as the sills of the entrances ; 
and it would be an advantage, as Mr. Rendel suggests, if it could be cut 2 feet deeper. 

But Mr. Bendel goes further than this. He would sink the dock proper 7 feet deeper than 
is proposed, and the passage between the basin and the dock 6 feet deeper. Here I cannot 
agree with Mr. Rendel, and think that Mr. Bruce has quite established the superiority of hi« 
plan. Mr. Rendel would reduce the dock to a low^Ievel one, chiefiy because he objects to 
pumping. To these objections I will refer presently ; but; accepting them as valid, the cost 
of the proposal is, as Mr. Bruce showp, against Mr. Rendel^s proposal ; and Mr. Rendel is, I 
think, greatly mistaken in thinking that there would be no. great difficulty in getting down to 
the depths proposed. It would probably be much more difficult to work to the depths con* 
templated by Mr. Rendel in the dock proper than in the entrances. The soil is shown by the 
borings to be inferior, and experience corroborates this. I doubt if any estimate could be 
made, which would be at all reliable, of the extra cost involved by this proposal. 

I now come to the second point, which is that pumping should be avoided. Mr. Rendel 
flays : '' If it is supposed that accumulations of mud in the docks will be avoided by pumping 
I think there will be disappointment.^' Any one who has had to deal with Hooghly silt 
knows that it deposits itself, up to a certain percentage of the quantity in the water, with 
gteai readiness* I have not got the figures by me ; but, speaking from memory, I believe the 
experiments made some two years ago on the settling tanks of the Calcutta Water- works show 
that about 70 per cent, of the silt in the Hooghly water is deposited in the first 24 hours, and 
that> oC the remainder, there is a considerable proportion which is not cleared firom the water 
eren by filtration. Last year I had a series of levels taken monthly of the Calcutta Canal 
inside the new Chitpore Lock. The sDt was clearly registered in the first 400 yards or so ; 
there was no trace of it half a mile away. In that case, however, the quantity of water 
admitted to Uie canal was greatly less than that which will be required for the Calcutta Docks ; 
bat it will be seen from Mr. Brace's plans that the point from which it is proposed to punrp 
the water from the canal to the docks is between 5 and 6 miles from the river. At this dis« 
tanoe, even if the water were always flowing, a vast proportion of the silt would undoubtedly 
.be deposited; but Mr. Rendel is mistaken in supposing that there would be a constant flow in 
the canal. The pomps would work intermittently in the first place, and, as it is intended to 
keep the water surface of the canal very considerably above low<>water level, the canal would be 
£ed by tidal action, which would again offer the silt an opportunity of depositing when the 
water was at rest. Further stilt, Mr. Bruce contemplates a velocity of only '076 feet per 
fleoond in the canal when the pumps are working, which is practically still water as far as silt 
18 concerned when that silt is brought in from a river flowing with a velocity of, say, 8 or 4 
feet a second or more. On ordinary occasions, the water which entered from the river would 
remain in the canal five or m% days before it would be pumped into the docks, even supposing 
that all the water pumped into the docks did come from the river. 

But strong^irresistible — I think, as Mr. Bruce^s case is, in reply to Mr. RendeFs contention 
that pumping would not diminish silt, be has by no means made the most of it. The project 
which now lies befora the Government of Bengal for canaUsing ToIIy^s Nullah was prepared 
by mys^ It is that canalised nullah which is to be the eanal which will supply the docks 
^vrith water. I am intimately acqtAinted with all the circumstances of this proposed canal 
(existiiig nullah). Now, as a matter of fact, the eanal has a large catchment area : it drains a 
large tract of rice-fields (something like 70 square milefr— I write from memory), and one insult 
of this win be that during those months c^f the year when the silt in the HoogUy is really 
f ocmidabfe> the water which will be in the canal will be almost entirely tain-water from the 
rioe-fields, as free from silt almost as the filtered water-supply of Calcutta. 

On every eount^ then, I think Mr/ Rendel is out of court on the point of the pumps 
carrying sUt to the docks. 
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But, putting that aside, Mr. Rendel contends tliat the silt must come either into the dock or 
the canal, and will have to be dredged in any case, and that it may as well be dredged from the 
dock as from' the canal. This is not, as I have shown, strictly true (but Mr. Rendel could not 
have been aware of the fact) ; for in the worst months the water will not come from the river 
as a rule. But, even if it did, Mr. Bruce has completely answered Mr. Rendel ; for no one can 
think that it will cost half the sum to dredge from the canal that it would from the much 
deeper water of the docks. 

If Mr. Rendel's proposal to lower the docks 7 feet, and to feed them from the river 
direct through the entrances, is adopted, there is, in my opinion, no doubt that the difficulties 
which will in any case have to be encountered in the entrance channels will be increased, that 
it is by no means improbable that the easy working of the gates will be prejudiced, and that 
large dredgers will be necessary. These would be a nuisance in themselves, and would inter- 
fere with the traffic. 

There is another argument in favour of Mr. Bruce^s plan of pumping. It is that this 

plan will preserve the purity of the water in the dock. The Calcutta Canal has a lock at each 
extremity — one on the Hooghly, another on the Sunderbun channels. It is therefore possible 
to admit water at one end and let it out at the other ; but there is a loop and a chord line on 
the canal between the two locks ; this makes it particularly difficult to change the water in the 
centre of the loop. Last year I had great difficulty in keeping the water in this loop decently 
clean : indeed I failed, although I frequently changed more than half the water ; the water in 
one particular cuMe-sae^ taking off from the loop of. the canal (in which practically I could 
not change the water at all), became exceedingly foul. The circumstances of the canal and 
the proposed docks are not parallel, for some drainage is still permitted to flow into the canal* 
No doubt the dock will, however it be fed, be always cleaner than the canal was last year ; but 
one of the causes which defiles the canal will be very potent to defile the docks ; that is^ the 
habit of native boatmen to use the rudders of their boats or a temporary stage instead of a 
latrine. We have latrines all along the Calcutta Canal, canal police are stationed along the 
banks, and every boat is moored alongside the bank, but we fail to stop the practice I refer to. 
In the docks it will be much more difficult to do so, as many of the cargo boats, and all the 
ships which lie at the moorings in the centre of the dock (see paragraph 18 of Mr. Brace's 
reply), will be a considerable distance from shore ; and I am convinced that it will be found 
practically impossible to carry out the regulations contemplated in paragraph 32 of the Com- 
mittee's report, which propose to lock up all closets and urinals, and compel the large floating 
population to use the latrines on shore. I do not think a policeman on every native boat would 
compel the people to go on shore ; indeed, many of them could not, as they have no boats. 

If the dock be fed as Mr. Bruce proposes, all the water in the dock can be changed ; if it 
be fed as Mr. Rendel proposes, there will be a large proportion of the water which will never 
be changed. 

I would here venture to make a suggestion of my own ; this is, that the water which is 
pumped into the dock should be discharged at the extremity of the dock furthest from the river, 
and not into the centre of the dock, as is apparently proposed by Mr. Bruce. 

I liave already referred to the third modification proposed by Mr. Rendel, that the docks 
should be fed from the river direct. This plan would be more expensive, more difficult to exe- 
cute, and less advantageous in every way than the plan proposed by Mr. Bruce. 

As to the fourth proposal, that the width of the dock should be reduced to 450 feet, I have 
no experience, and can give no opinion of any value. The extra width proposed by Mr. Brace 
would not add very greatly to the cost. The extra expense is represented by the cost of remov- 
ing 150 feet of spoil in the centre of the dock, the value of this amount of land, and the cost 
of 150 feet of quay- wall at each end of the dock. The Victoria Extension Dock in London is 
490 feet wide, the Millwall Dock is 350 feet. 

Mr. Renders fifth proposal is that the design of the basin should be altered. Mr. Rendel 
proposes this, it would appear, with some reference to his opinion that the lower entrance '* will 
not be of use in proportion to its cost.'' It seems to me that Mr. Bruce answers this point 
completely. Mr. Rendel seems to be unaware of the fact, which is all-important with refer- 
ence to the point in question, that the current in the Hooghly does not turn for a considerable 
number of days in the rains. The stream always flows to the sea, although the level of the 
water rises and falls as usual. Mr. Bruce quotes the highest authorities in India in favour of 
the form of basin and entrance he proposes. This is a question more for captains of ships and 
pilots to decide than for engineers. 

On the Sixth point raised by Mr. Rendel I have little to say, and no experience. Mr. 
Bruce appears to me to give good reasons for his design. 
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The seventh proposition which Mr. Bendel makes is that the proposed foundations of the 
dock walls are insufficiently deep, and that they ought to be carried down 1 or 12 feet below 
the bottom of the dock. Mr. Bruce admits that this may be necessary in places^ but quotes 
the Chitpore Lock as a precedent to the contrary. I am myself very much disposed to think 
that Mr. Bendel is right. Certainly, the Chitpore Lock is no precedent at all. There the 
lock walls were about 23 or 24 feet high above the floor. Ilie dock walls are 36 feet above 
the bed of the dock. In the Chitpore Lock there is a masonry floor some 6 feet thick or 
more, which, of course, is a most powerful support to the walls, and effectually prevents them 
from sliding on the mud on which they are fouuded. The dock walls will have no such sup- 
port. I see Mr. Wawn, in his design for the Diamond Harbour Docks, took special precau- 
tious againsb this, which are uot taken by Mr. Bruce. In the construction of the Chitpore 
Lock our difficulty was that the foundations were frequently ** blown up '* by the pressure of 
earth at the sides. On more than one occasion pieces of the foundation of the side^walls 
weighing many tons, were pushed up in the air several feet by this pressure. We overcame 
the difficulty by laying pieces of the floor across from side to side, here and there, like the 
bars of a gridiron, to support the slopes^ and we then got in the intermediate pieces. To some 
extent our difficulties at Chitpore were caused by confined space. This will not be the case 
at the docks ; but then the foundations of the dock walls will be deeper than the Chitpore 
Lock (at least 7 or 8 feet) . The borings seem to show that there may be a good deal of 
*' saudy silt " below the dock walls. If there is any great extent of this, I agree with Mr. 
Bendel in thinking that there may be danger to walls founded only 5 feet below the dock 
1)ed, and that considerably greater expense may be incurred in the foundations than is provided 
for in the estimate. Mr. Bruce hopes that '^ the allowance for contingencies'' may cover any 
excess in this direction, I greatly doubt it. This question of the dock walls merits the most 
careful consideration. It will be found, on investigation, that the pressure on the base of 

the wall as now designed is far from equal ; that is, if the 
• See Vol LXY of P. Inst of C. E. natural slope of the soil is taken as 3 to 1. There are several 

instances on record of dock walls founded more than 5 feet 
deep failing by sliding.* • 
It seems strange to me that Mr. Rendel should think that the walls will fail '^ after, if 
not before,'' the water is let into the dock. If the walls stand being backed up to the quay 
level on the soil shown in the borings, they will, I think, not fail afterwards. The water is a 
sapporty and will tend to prevent the cause of failure which Mr. Bendel anticipates* It may 
possibly be found best to leave the walls unbacked until the water is admitted, or to relieve the 
pressure on the back of the walls by a timber flooring. 

Mr. Bendel suggests that a smaller scheme might be sufficient for the present. On this 
the Port Commissioners are presumably the best judges, and they do not appear to think so. 
Bat they, of course, recommended the present scheme on the basis of the estimates before them. 
These estimates Mr. Bendel evidently considers insufficient, and if Mr. BendePs suggestions 
are adopted, Mr. Bruce has shown that the cost will be considerably enhanced. ' Of this 
there is, I think, no doubt. 

As regards the estimates -for the designs as they stand, I confess to great misgivings as 
to their sufficiency. But it is always so easy to say this ; and one is, perhaps, tempted to say 
it^ as experience has so often shown that it is a safe guess. I have, however, some grounds, 
at any rate, for thinking that the estimates are low. I prepared last year not only the 
project for the canalisation of Tolly's Nullah, which I have referred to above, but the project 
for the canal, referred to in paragraph 29 of the report of the Port Commissioners, which is 
proposed to connect the Calcutta canals with the docks. Both these projects are now with the 
G-overnment of Bengal. In the course of the preparation of these projects, I had to consider, 
in several ways, the dock project and its estimates. I remember that the rates provided for 
the land in the dock estimates were very greatly below the rates supplied to me by the Collec- 
tor of the district for similar land which was necessary for my projects. No provision 
appears to be made in the estimates for the cost of the Dockyard land. The cost per mile of the 
canal, which is estimated in estimate No. 6 of the dock estimate, is very greatly below the 
estimate which I worked out, in considerable detail, for the canal to connect the Calcutta 
Canal and the docks. In estimate No. 6, Mr. Bruce allows only ^ lakhs for the boat lock 
^vhich is to admit nearly all liative boats and cargo boats into the docks. This sum I take to 
be much too little. It would not, I feel confident, provide a lock of sufficient capacity to 
pass the traffic. The Dhappa Lock, at the east end of the Calcutta Canal, which has a smaller 
lift than is necessary for Mr. Bruce's boat lock, cost (I write from memory) 4^ or 5 lakhs ; 
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the Chitpore Lock, which is somewhat larger than the one in question need be, but which is 
more properly comparable with it, cost (exolading land) about 6f lakhs. There were several 
other items in the more detailed estimates which were appended to the copy of the report 
which was g^yen to me (but which, I see, are not in the copies sent to the Government of 
India), concerning which it appeared to me doubts were justifiable. It is generallj admitted 
in Calcutta that rates must rise when these great works are put in hand. Mr. Bruce, in pani« 
graph 22 of his " reply,'^ says that fi36 will be sufficient to cover cost of masonry and 
pumping. Our masonry at Chitpore cost about B38 taken all round, without pumping. 
Mr. Bruce's estimate of BS6 may be sufficient, but it is certainly a close one. Again, Mr. 
Bendel says that 15 per cent, is quite little enough for '' contingencies ** on a work of this 
nature. Colonel Trevor has shown in his note of 16th October 1888, that if the capital is 
raised half-yearly at four per cent., the (compound) '' interest under construction,'' chargeable 
to capital, will increase that capital by 12 per cent, if the work takes five years to complete. 
Charges for *^ tools and plant ** which, as pointed out by the Qovemment of Bengal, are 
omitted from the estimate, will certainly not be provided for less than 2^ or S per cent. 
'' Establishment " can hardly be taken at less than 7^ per cent., even on a work of this nature. 
Mr. Rendel thinks 10 per cent, is insufficient. These percentages aggregate 37 per cent.; but, 
even with the addition made by Bengal, only 20 per cent, has been allowed for in the total of 
265 lakhs, which is taken as the total cost of the new docks. 

I have, I see, omitted to refer to one point of importance. Mr. Bendel says that the loss 
by leakage, waste, levelling and lockage will be far greater than any estimate. Mr. Bruce has 
provided pumping machinery competent to raise the water surface in the dock four feet in 24 
hours (paragraph 17 of '^ reply''). Mr. Rendel cannot possibly suppose that lockage; levelling 
and leakage of the gates and sluices would consume a quarter of this. He must, I think, 

assume that there will be great percolation from the high- 
Page 90, Vol. IV, P. Inst. C. E. level dock. In the Workingham Docks it was found that the 

loss was at first as much as 2 and 3 vertical feet between 
tides ; but this soon " took up," and was reduced to 5 or 6 inches. There is, I think, no 
doubt whatever that the Calcutta Docks, although at first there may be some loss by percola- 
tion, will soon '^ take up " completely, and the leakage will be entirely confined to that throucrh 
the gates and sluices. The Hooghly silt, which can be specially admitted to the dock, if 
necessary, would soon staunch a bed of sand. 

The im April 1884. R. B. BUCKLEY. 



Note on objections raised by Mr. Bendel to proposed design for Kidderpore 

Docks, Calcutta. 

Having carefully considered the description of the proposed dock and of the arrangements 
or working, feeding, &c., given in paragraphs 21 to 35 of the Committee's report, also Mr. 
BendeFs memorandum, Mr. DuS Bruce's reply to Mr. Bendel's objections, and an excellent 
note on the subject by Mr. Buckley, we have arrived at the following conclusions :— - 

1. That deepening the entrances to the tidal basin from the river to 16 feet below datum, 
• See Mr. Brace', reply on pege . "^ originally contemplated and provided for in the esti. 

mate,* should be obligatory. We are of opinion that the 
additional time which will thus be obtained for passing vessels in and out of the dock will be a 
practical advantage well worth attaining, and we do not consider that the solitary reason urged 
against the deepening, that vessels cannot proceed to sea during neap tides if drawing 22 feet 
or more of water, should be allowed to weigh against those in support of the improvement. 
Such vessels ought, in our opinion, to lie at moorings in the river until they can go to sea. 
The foundations of the retaining walls of the basin should be taken down to such a depth as to 
admit of dredging out the bed to the extra depth of 2 feet, recommended by Mr. Bendel, if 
found necessary. 

2. We are decidedly of opinion that the proposed method of feeding the docks with water 
by pumping must be maintained for two reasons :— 

(a) to avoid obstruction of basin and dock entrances by silt, and 
{b) on sanitary grounds. 

We consider that the reasons given by Mr. Bruce, and the facts regarding the deposit of 
silt in the entrances of channels leading out of the river and the supply of Tolly's Nullah with 
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comparatively clear water during the rains^ stated in Mr. Buckley^s note^ are cqpclusiye in 
favour of sapply by pumping in preference to direct supply from the riven Further^ we are 
strongly of opinion that^ take what precautions we may> the water in the docks will become 
extremely foul if not frequently changed. It is stated in the Committee's report (paragraph 82) 
that all water-closets and urinals on board ships lying in dock will be kept locked and properly 
secured ; but we do not see how the '' fore chains '' of the ships can be padlocked^ or how the 
crews of native boats lying in the docks can be prevented from fouling the water at night. 
We strongly support Mr. Buckley's recommendation that the pumping station be shifted to 
the extreme end of No. % Dock furthest from the river. 

We have considered the question of supplying the docks by gravitation, but, after due 
enquiry, find that this is not feasible within reasonable limits of cost. 

S. We strongly support the recommendation that the width of the dock should be reduced 
from 600 to 450 feet. 

We do not see any necessity for keeping all sea-going vessels in dock until they are able 
to proceed down the river, and consider that a certain proportion might very well lie outside 
at moorings while waiting either for cargoes or for water sufficient to admit of their leaving 
the river. Indeed, from a sanitary and business point of view, it seems to us especially un- 
advisable to crowd the docks with shipping, which would further increase the risk of loss by 
fire. Again, the smaller the quantity of the water in the dock, the greater the change produced 
by a given volume of water passing through it, and the fresher will it be kept by the pumping. 

Having regard to these considerations, and to the great weight necessarily attaching to 
Mr. BendeFs opinion, we consider that the reduction of width suggested by him should be 
adopted. 

4. Remembering the extreme fluidity of the subsoil and the long distances over which 
marked differences of head may act in producing springs, we think that leakage from the dock 
into the boat canal would be materially reduced if the channel of the latter were terminated 
and locked into Dock No. % at the end furthest from the river instead of being carried parallel 
to its whole length. 

5. We consider that the weight of authority adduced in support of Mr. Bruce's design for 
the basin and entrances fully justifies its retention, and the arguments in favour of retaining 
the graving docks in the position proposed by him seem to us perfectly valid. 

6. We are decidedly of opinion that Mr. Bendel's suggestions in respect of the depth of 
the well foundations of the dock and basin walls should be adopted. The facts given in Mr. 
Buckley's note regarding the Chitpore Lock show how treacherous the subsoil in the neighbour- 
hood of Calcutta is, while the borings at site of the proposed docks show that nothing but 
sandy silt with a little clay may be expected over the greater portion of the foundation area. 
The foundations will most probably be on wells, which depend largely on frictional resistance 
for their stability, and a depth of 4 or 6 feet below the bed of dock does not seem to us 
sufficient to resist the geat detrusive force which wiU be exerted on the bottom of the dock 
retaining wall, especially during construction* 

The numerous failures by sliding of massive dock walls in England, when founded on soft 
mud and silt, all point to the necessity of great caution m this respect at Kidderpore. 

We have no personal experience of the character of the soil in the immediate locality ; 
but^ remembering the nature of the subsoil in other places near Calcutta, we fear that the 
frictional resistance will be extremely small, and it is not improbable that even a greater depth 
of foundation than that recommended by Mr. Rendel may be found necessary. We are 
further of opinion that the doehf and basin walls should consist either of solid masonry or 
concrete to such a depth as will prevent the blowing in of soil approaching to the nature of 
quicksand when the pressure on both sides of the wall may not be in equilibrium, as we con- 
sider that wells are quite inadequate to withstand any such action. Special precautions will 
be necessary in this respect in the case of the walls between the dock proper and the basin 
as it appears from paragraph 27 of the report that the level of the water in the dock will 
frequently be for a considerable time from 8 to 9 feet above that in the basin. 

7. Having regard to the rates and cost of work quoted by Mr. Buckley and to the nature 
of the work to be done at Kidderpore, we think that it would be safe to allow 25 per cent, on 
the works estimate for contingencies, took, and plant, and interest on outlay during construc- 
tion^ in estimating the probable cost of the completed work. 

GUILFORD L. MOLESWORTH. 
HENRY A. BROWNLOW. 

The 28th April 1884. 
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Beport of the Proceedings of the Dock Commitfee at Meetings held on the 3rd and 14th of May 

and 2nd and 3rd Jn?ie 1884. 



Present : 



H. A. Cockerell, Esq., C.S.T 
W. Duff Bruce, Esq. 
J. J. J. Keswick, Esq. 



Tbe Hon. R. Miller. 
E. Steel, Esq. 



The following papers have been submitted to and considered by the Committee, and copies 
are appended and numbered as follows ;— 

(1) Letter No. 73T. — M.P.I, of the Government of Bengal, Public Works Department, 

dated 22nd October 1883, forwarding to the Government of India 

(2) Note by Col«»nel Heywood, Officiating Chief Engineer to the Government of 

Bengal, on the report of the Calcutta Dock Committee. 

(3) Despatch from the Government of India, No. 57P.W., dated 30tb October 1883, 

to the Secretary of State, submitting the Dock Committee's report for His 
Lordship's consideration. 

(4) Letter No. 54T» — M.L.I, of the Government of Bengal, Public Works Depart- 

ment, dated 22nd April 1884-, forwarding 

(5) Letter No. 142M. of the Government of India, Public Works Department, dated 

9th April 1884, forwarding 

(6) Despatch from His Lordship the Secretary of State, No. 13P.W., dated 6th March 

1884, on the report of the Docks Committee, 

(7) Enclosures of the foregoing despatch, including a memorandum by Mr. A. M. 

Rendel, containing his professional opinion upon the proposed dock scheme. 

(8) Remarks by Mr. W. Duff Bruce, Vice-Chairman of the Commissioners, replying in 

detail to the several points raised in Mr. Rendel's memorandum. 

(9) Letter No. 139T.— M.P.I, of the Government of Bengal, Public Works Depart- 

ment, dated 9th May ls84, forwarding 

(10) Letter No. 176M. of the Government of India, Public Works Department, dated 

80th April 1884., forwarding 

(11) Note by Mr. R. B. Buckley, Under-Secretary to Government of India, Public 

Works Department, upon the objections raised by Mr. Rendel to the proposed 
dock scheme. 

(12) Joint opinion of Colonel Brownlow and Mr. M»>lesworth on the original proposal 

in connection with the engineering features of the dock scheme, Mr. RendeVs 
objections, and Mr. Bruce's replies. 

2. The whole of the above papers having been carefully considered by the Committee, 
they now desire to record their opinion upon the several questions raised therein. 

8. The objections raised by Mr. Rendel to the ent^^ineering features of the scheme and 
Mr. Bruce's reply have been very fully dealt with in Mr. Buckley's note, and the conclusions 
arrived at by the Government of India are summarised in the note by Colonel Brownlow 
and Mr. Molesworth. These conclusions the Committee proceed to take up in their order : — 

(1) That deepening the entrances to tidal basin from the river to 16 feet below 

datum, as originally contemplated and provided for in the estimate, should be 
made obligatory. 

4. This decision the Committee recommend the Commissioners to accept. By keeping 
the coping level of the wall at 24 feet over datum instead of 26 feet, there will be no increase 
in the brickwork, and only a small additional increase for well-sinking and earthwork. It 
is always an advantage to keep the sill as low as possible, and although, as pointed out in 
paragraph 25 of the original report by the Dock Committee, there is no absolute necessity, 
taking all the circumstances connected with the river into consideration, to keep the sill lower 
than 14 feet below datum, still, in deference to the strong opinion expressed on this point by 
Mr. Rendel and the Government of India, the Committee recommend that the decision of 
Government on this point should be accepted. 

(2) That the proposed method of feeding the docks with water by pumping must be 

maintained for two reasons — 

(fl) to avoid obstruction of basins and dock entrances by silt, and 
(^) on sanitary grounds. 
But that the pumping station should be shifted from the position shown on the 
original plan to the end of No. 2 Dock furthest from the river. 
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5. In this decision the Government of India supports the recommendation of the Dock 
Committee that the dock shoald he constracted as a hio^h-level dock^ and the level of the 
water maintained by pumping. In the original design the pumping station is shown at end 
of No. 2 Dock^ closest to the river. This was done to keep the pumping engine and the 
engines for working the hydraulic machinery together^ so that one establishment could work 
both. The position selected being about the centre of the docks is that best suited for the 
hydraulic machinery^ but it will no doubt be an advantage, from a sanitary point of view, 
to feed the docks with water at the end furthest from the river instead of at the centre of 
the dock. By supplying the water to the docks at the extreme end, the whole body of 
water in the docks will move forward towards the entrances ; whereas when fed at the centre, 
the water at the upper end of the dock would not be so readily changed. The Committee 
would recommend the Commissioners to accept this modification as far as regards the site of 
the pumping station. A revised plan showing the new position of the pumping station is 
submitted with this report. It will be seen that advantage is taken of this change to 
place the boat lock and pumping station on the canal instead of between the canal and the 
dock. In the original plan it was proposed to keep the boat dock at the same level as the 
water in Tolly's Nullah, — that is, from 6 to 8 feet lower than in the dock. Mr. Molesworth 
and Colonel Brownlow, however, consider this objectionable and likely to tend to leakage from 
the dock into the canal where the canal runs parallel to Dock No. 2, and they recommend that 
the boat canal should terminate at the end of the Dock No. 2, furthest from the river. It 
vvould be very inconvenient to terminate the boat canal in this position, or in fact anywhere 
short of the position shown on the original plans. In the original design the boat canal is 
carried up to the end of the salt golahs, so as to enable boats to load from the salt golahs 
without going into the dock. At least 20,000 tons of salt will be taken away every month by 
country boats, and if the boat canal is not carried up to the salt golahs, it will be necessary 
for the whole of these boats to go into the dock to load. If boats can lie in the canal and 
load from the golahs, only boats taking salt direct from the ships will have to go into dock. 
It would also be very inconvenient to have boats loading from the salt golahs lying in the 
dock and taking up valuable quay space which could be used by sea-going vessels. For these 
reasons it is, the Committee consider, necessary to carry the canal to the position shown in the 
oiiginal design. The objection raised to the section of the canal which runs parallel to Dock 
No. 2 will be met by keeping the water in it on the same level as the water in the dock. The 
lock will be placed on the canal below the end of Dock No. 2, furthest from the river, and 
communication between the boat canal and the main dock will be by an entrance at the end of 
Dock No. 2. A steady flow of water through the high-level boat canal will be maintained by 
the hydraulic pumping engines which are to remain in the position originally proposed at the 
upper end of the canal. All water required for the cranes and boilers will be taken from the 
boat canal, and the condensing water will be pumpe«l from the boat canal and discharged into 
the docks. With the large pumping engines discharging into the lower end of Dock No. 2, 
and the hydraulic engines pumping from the upper end of the boat canal, a steady and constant 
flow of water will be maintained through the canals and dock. 

6. These alterations in the arrangement of the canal and boat entrance to the dock ren- 
dered it necessary to revise the estimate for the boat canal, and a new estimate has been pre- 
pared for this part of the scheme. The design of the lock has also been changed so as to make 
it suitable for passing through a large number of boats or only three or four boats at a time. 
There will be a large basin, 250 feet by 120, and a chamber, 100 feet by 40. This necessitates 
three pair of gates instead of two as provided in the original estimates. A design for thjs 
lock has now been prepared, and the estimate taken out in detail. The cost of the lock will be 
114,25,000, and of the boat canal B;10,81,4i6, as compared with B8,89,706 in the original esti* 
caates. In comparing the cost of the lock in this project with the cost of the lock constructed 
at Dhappa, it must not be overlooked that stone was very largely used at Dhappa, whereas this 
lock will be constructed of brickwork throughout, and stone used only in the quoins and coping. 

(8) That the width of the dock should be reduced from 600 feet to 450 feet. There is 
no necessity for keeping all sea- going vessels in dock until they are ready to 
proceed to sea, and a certain proportion might lie outside at moorings while wait- 
ing for cargo or for tides to enable them to leave the river. That from a sanitary 
and business point of view it is unadvisable to crowd the dock with shipping, 
which would increase the risk of loss bj fire ; and that the smaller the quantity 
of the water in the dock, the greater the change produced by a given volume of 
water passing through it, and the fresher it will be kept by pumping. 



230 CONSTRUCTION OF DOCKS IN THE PORT OP CALCUTTA. 



7. The necessity for maintaining the dimensions of the dock as originally designed has 
been discussed by Mr. Bruce in his reply to Mr. Rendel, and the reasons given by him against 
reducing the widtli have not^ the Committee submit, received sufficient consideration by the 
Government of India. There is no dock in England in which the boat traffic bears any pro- 
portion to the enormous number of boats that ply to and from Calcutta, and consequently no 
port at which the experience hitherto gained would be a safe guide in determining the accom- 
modation required for this traffic in a port like Calcutta. There are about 5,900 lighters and 
native carc^o boats licensed to ply with cargo in the port of Calcutta. The docks will no 
doubt do away with the nesessity for a very large number of these boats, but still a very 
larce traffic will be done in cargo boats, and it may be assumed that when the docks are com* 
pleted and most sea-going vessels use the dock, there will never be less than 600 or 600 cargo 
boats in the dock. These alone would occupy a space of about 100 feet in width for the 
whole length of dock. A line of vessels alongside the quays on each side and another in stage 
berth would occupy about another 200 feet, so that between vessels and cargo boats it would 
not be safe to assume that less than 300 feet of the width of the dock will be occupied. For 
the movement of vessels up and down the dock, the Harbour Master, whom the Committee 
have examined, considers that a clear passage of at least 200 feet should be maintained, so that 
the least width that could be adopted would be 500 feet. 

8. But in considering this question the probable necessities of the future should not be 
lost sight of. What is adapted for the requirements of the present day may not be suitable 
ten years hence. The average tonnage of the vessels that entered Calcutta in 1870-71 and in 
1883-84 was as follows : — 

Number. Oross tonnage. Avenge tonnage. 

1870-71. 

Steumers ..... 

Sailing vessels .... 



Total 



1883-84. 
Steamer« 
Sailing vessels 



Total 



259 

672 


327,960 
666,431 

994,391 


1,266 
991 


931 


1,067 


603 

482 

1,085 


1,371 802 
6,05,567 

1,977,369 


2,275 
1,256 

1,822 



The length and draft of vessels seem to have arrived at a maximum for the present. 
But the beam is increasing, and if the average tonnage increases during the next twenty years 
in anything like the proportion it has advanced at during the last ten years, the beam of 
vessels to be accommodated in these docks will be much beyond the average beam of vessels 
of the present day. The width of 600 feet proposed is only 100 feet more than the Com- 
mittee consider absolutely necessary for the requirements of the present, and considering the 
small amount, comparatively with the whole cost, that this extra hundred feet adds to the 
estimate, the Committee are decidedly of opinion that the original width should be maintain- 
ed. In a climate like that of Calcutta it is most desirable that as much space as possible 
should be given to vessels in the dock, and that they should not be crowded together in such 
a way as to prevent free and perfect ventilation. It would of course be possible to prevent 
overcrowding by limiting the number of vessels that were allowed to go into dock, but it 
would be very inexpedient to do so, and the dimensions of the dock were fixed so as to enable 
all the vessels trading to this port to use the dock if they wished to do so without overcrowd- 
ing. In the Prince's Dock at Bombay the Committee find that the area of water space to quay 
space is in the proportion of 218 square feet of water area to 1 foot of quay space. In the 
Calcutta docks as designed, the water space to quay space is in the proportion of 255 feet to 
1 foot j but if the breadth is reduced to 450 feet, the proportion will then be 198 feet of water 
area to each foot of quay space. In Bombay the boat traflSc is very small compared with 
that of Calcutta, and if a water area in porportion to quay space of 218 to 1 is found neces- 
sary in Bombay, the proportion for Calcutta should not be less than that originally designed* 
The proposal to reduce the with of the dock " because the smaller the quantity of water in 
the dock, the greater would be the change produced by a given volume of water passing through 
it and the fresher it will be kept by pumping," might be met by the fact that the larger the 
quantity of water in the dock, the less likely is it to become foul from a given quantity of 
impure matter. 

9. After giving this matter the fullest consideration, the Committee are strongly of 
opinion that the breadth of 600 feet should be maintained, and that the saving effected by 
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adopting the lesser width would not compensate for the greater advantages secured by adher- 
ing to the original dimensions. But if the Government of India^ after giving fall considera- 
tion to the reasons now urged, are still decided that the width should be reduced^ the Com- 
mittee recommend that under no circumstances should the width of the dock be less than 
500 feet. A reduction in width to 600 feet represents a saving as shown in the estimates now 
submitted of B;8,9 7,391. 

(4) That the canal should be terminated at the end of No. 2 Dock furthest from the 

river, instead of being carried parallel to the dock to the end close to the river, 
so as to avoid any risk of leaka ge from the dock into the boat canal. 

10. The Committee have already explained the objections (paragraphs 5 and 6) to thi^ 
proposal to reduce the length of the boat canal, and have altered the plans so as to meet the 
objection here raised. 

(5) That Mr. Bruce's design for the entrances and tidal basin should be retained, and 

the graving docks kept in the position in which he proposed to place them. 

11. This decision leaves the plans of the entrances, tidal basin, and dry dock as originally 
proposed. 

(6) That Mr. BendeFs suggestion to carry the foundation of the dock and basin walls 

to a depth of at least 10 feet below the bottom of the dock and basin, instead 
of 6 feet as proposed in the original design, should be adopted, and that the dock 
and basin walls should consist of either solid masonry or concrete to such a 
depth as will prevent the blowing in of soil approaching to the nature of quick- 
sand when the pressure on both sides of the wall may not be in equilibrium. 
Special precautions to be taken in this respect in the case of the walls between the 
dock proper and the basin, 

12. In the revised estimates herewith submitted, provision has been made for founding 
the dock and basin walls 10 feet below the bed of the dock and basin. Detail plans of the 
walls showing how they are to be constructed are also submitted. It will be seen that they 
are to be founded on square blocks and not on circular wells ; the blocks will be sunk close 
together and finished at 8 feet below datum. Above this level the wall will be carried up solid. 
Behind the wall a teak pile 12' x 8' will be driven to cover the openings between the inner 
wells, and where the spaces between the wells make it possible to do so, the mud will be 
scoured out and cement grouting ran in to fill up the interstices. The excavation for the dock 
will be carried down dry to the level of the top of the wells, and after the quay-walls have 
been built up, to the level of about 6 feet above datum, water will ba admitted into the ex- 
cavation up to the level of 2 feet above datum. This will give 6 feet of water in the excava- 
tion, in which to work hydraulic dredgers and barges, and the remaining 11 feet will then be 
dredged out. The hydraulic dredgers will be made to work to 16 feet, so that they will just 
finish the work at the exact depth required. By this arrangement the wells will have the 
pressure of 16 feet of water to support them before the earth in front is removed, and the 
chances of any slip occurring or of the bottom blowing up will by adopting this arrangement 
be very small indeed. The backing behind the walls will be composed of river silt put in in 
layers, one foot six inches thick, thoroughly watered and rammed^ and when well consolidated^ 
will be quite impervious to water. With these precautions and the wells carried down to 10> 
feet below the bottom of the dock, there should be no chance of the dock walls being thrust 
forward. 

(7) That 26 per cent, in the works estimate should be allowed for contingencies, tools 

and plant, establishment and interest on outlay during construction. 

18. In Mr. Buckley's note he says that '' Colonel Trevor has shown in his note of the 
16th October 1888 that if the capital is raised half-yearly at 4 per cent., the interest during 
construction chargeable to capital will be 12 percent, if the work take five years- to complete.'' 
The Committee are of opinion that if interest on capital during construction is to be a charge 
on the works, 25 per cent, for all contingencies and to cover interest will hardly be sufficient. 

To be quite safe, we should allow— 

1. Contingencies on works 10 per cent. 

2. TooIb and plant 8 „ 

3. Establishments 5 „ 

4. Interest daring constrnction, say 12 ^ 

Total . 30 per cent 
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14. With reference to the question of interest charges during the time the works are in 
progress, the Secretary of State, in paragraph 11 of his despatch, suggests that the necessary 
advances of interest during construction should be charged against Provincial revenues, the 
Local Government receiving from the Government of India such special additional grant as 
would be required to meet this charge. In return for this assistance the Local Government would 
fix such a scale of rates when the docks are hereafter at work as to meet not only interest 
charges on the capital debt, but also to pay interest upon the amount advanced by the Local 
Government, and eventually to liquidate out of Revenue the whole of the advances made for 
interest while the works are under construction. The estimate should not in this view 
make any provision for interest, and deducting this charge, 18 per cent, will be sufficient 
for contingencies on the work, cost of establishment, and tools and plant. 

15. As regards the provision for establishment, the Committee think 5 per cent, will be 
found sufficient. Mr. Rendel in his note suggests that the work should be done department- 
ally, and this recommendation the Committee entirely support. Contracts will be entered 
into for the supply of all material, but the construction of the works should be retained in 
the hands of the Commissioners' own Engineera. A larger establishment will, however, be 
necessary under this arrangement than if the work were being carried out by a large con- 
tractor. When work is given out by contract, all that it is necessary for the Engineer to do 
is to supply drawings and specifications, see that they are properly worked to, and that good 
materials are used in the construction of the work. But if the departmental system is 
adopted, then the Engineer in charge must make all his own arrangements for the supply of 
material and labour, and, in addition to drawing out plans and speoifications, do all the work 
which on the contract system would be done by the contractors. The departmental system 
therefore, requires a very much larger establishment than the contract system, but, for a 
work such as the docks, will be the cheapest, as no contractor could undertake such a work 
without putting on a very large margin for risk, and to cover the cost of the large establish, 
ment he would be obliged to employ to properly s upervise the work. A contractor, hoivever 
has one great advantage in carrying oat such works. He can employ whatever men he sees 
are necessary to carry on his work, without consulting any one, and he has full power to 
dismiss them whenever he finds he does not want them, or they are not giving satisfaction. 
Such power the Committee consider is absolutely necessary in carrying on a large work, and 
if it is decided to construct the docks departmen tally, the Commissioners should have it clearly 
understood that they have full power to employ as many men as they consider necessary, 
and to dismiss men who do not give satisfaction or are not wanted. None of the men employed 
on this establishment would be on the Commissioners' regular stafT; they would be employed 
to carry out the work and would be charged direct to the work. Assuming, then, that it 
is decided to carry out the work departmen tally, the Committee are of opinion that the 
following will be found sufficient : — 

R R 

One Superintending Engineer ........ 1,600 = 1,600 

Two Resident Engineers ......... i,200 =: 2,400 

Two Assistant Engineers ......... 600 ^ 1,200 

Two ditto 600 = 1,000 

Five clerks of works, at ........ . 400 = 2,000 

Five ditto 300 = 1,500 

Ten subordinates, &c, .......... 200 = 2,(X)0 

Clerks and draftsmen .......... 1,000 

Office and contingencies ......... 1,000 

13,600 

or per annum HI, 63,200, If the works take five years to complete, the expenditure on 
establishment would be fi8,16,000, while the amount (at 5 per cent.) provided in the estimate 
amounts to Rl 1,66,597. This, however, must only be taken as an approximate estimate 
The Commissioners should not be bound by the numbers or pay, but have full power to increase 
or reduce, and to fill up vacancies without any reference to Government. 

16. As regards the rates, we are satisfied that those at which the work is taken in tlie 
estimate will prove ample. Mr. Buckley in his note mentions the fact that the rate for the 
Chitpore Lock was K33 against K36, the rate taken in the dock estimates. The rate of 
R83 was the rate paid to the contractors, Messrs. Burn & Co., and out of which they had 
to get their profit and pay for their establishments. The Committee have appended to the 
revised estimates (page ) an abstract of the rates for earthwork, brickwork, and coneretee 
crivino" the details of cost of each item, from which it will be seen that the rates taken in the 
estimates are amply sufficient for the work. 
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17. In paragraph 16 of the Secretary of State's despatch he remarks :-— 

" I observe that in paragraph 11 of your letter, approval is expressed of the connection of the docks with 
the jetties in Calcatta by a tramway skirting the river bank, as well as by a railway from Sealdah, passing 
outside of the town. As snch a tramway must pass close under Port William, and between the river and the 
most frequented drives in Calcutta, it could not fail to be a source of much inconvenience to the public, and 
otherwise there appear to me very grave objections to its construction, which, moreover, could not be really 
requisite if the other railway connection is provided. I request that these points may have your earliest 
attention." 

IB. In paragraphs 38 and 39 of the Dock Committee's report the necessity for this cod* 
Dection is explained. The report says ; — 

'* It is proposed that the docks at Kidderpore shall be connected with the jetties and the inland vessels' 
wharves by an extension of the Commissioners' Tramway from Chandpaul Gh&t direct along the river side 
to Kidderpore. It is an essential part of the scheme that this connection should be carried out. With 
the tramway connecting the docks at Kidderpore with the jettien, it will be an easy matter to convey goods to 
the warehouses now being built at the jettieH, and it would be a matter of a little extra haulage to take tea from 
the proposed new tea warehouse at Armenian Gh&t to the import dock at Kidderpore instead of to the jetties. 
In both cases the tea will hav^ to be loaded into trucks to convey it from the tea warehouse to the wharf, but 
it would manifestly be very inconvenient to take tea to the docks without a direct tramway along the Strand 
Eoad." 

19. Without a tramway along the river bank to connect the jetties and business quarter 
of the town direct with the dock^ very great inconvenience would be experienced in working 
the dock. In fact, as pointed out by the Dock Committee^ it is an essential part of the whole 
scheme that this connection should be sanctioned. Without it all goods going from ware- 
houses in Calcutta to the docks or from the docks to private warehouses would^ if sent by 
tramway^ have to go by Chitpore and Sealdah^ a detour of about 11^ miles, to get to the dock. 
It is quite certain that the Commissioners could not afford to take goods by this circuitous route 
to the warehouses at the jetties, and the result would be that goods for such warehouses would 
if no tramway is constructed^ be brought in native carts from the docks to their warehouses 
as well as to other private warehouses in town. The Commissioners could not, however, trust 
to such a means of communication. The dock scheme would be incomplete without the tram- 
way, and they trust that when the absolute necessity of this means of communication is 
explained to the Secretary of State, no further objections will be raised to its construction. 
There is now a passenger tramway, worked by locomotives, running across the maidan on the 
road between the corner of DhiurumtoUah and Kidderpore Bridge to the east of the Fort. 
This tramway causes no inconvenience to the Fort or military authorities, and there is no 
reason why a goods tramway on the road to the west should prove in any way more inconve- 
nient • on the contrary, the goods tramway would be a very great convenience to the Commis- 
sariat and Ordnance Departments, and would place their warehouses at Hastings in direct 
communication with the docks, the jetties, and the whole railway system. It has several times 
been suggested that the Commissioners' tramway should be extended from Chandpaul Gh&t, 
along the Strand Road, to the Commissariat and Ordnance godowns at Hastings, and the pro- 
posal lias always been supported by the Commissariat and Ordnance Departments. For their 
traffic alone it would not have paid to lay down the extension, but now that the line can be 
used in connection with the docks, and is in fact absolutely necessary for the proper working 
of the docks, there is no reason why its construction should be any longer delayed. 

20. In regard to* the financial question, the original report recommending the dock scheme 
stated that in the opinion of the Committee it would be impossible for the Commissioners to 
raise in the local market the loan required for these works, as they recommended that Govern- 
ment should be asked to advance the necessary funds, as required, charging interest at 4 
per cent, during the time the works are under construction, and that on completion of the 
docks the whole amount should be made a permanent debt bearing interest at 4i per cent. 
The Committee pointed out that Government advanced the money spent in the construction 
of the Prince's Dock at Bombay on these terms, and expressed their opinion that the funds 
required for the Calcutta Docks should be advanced in the same way. The Port Commissioners, 
when adopting the report of the Dock Committee, passed the following resolution : — 

" That Oovernment he informed that the Commissioners are prepared to carry out the works recommended 
hy the Committee in aocordance with the plans suhmitted. provided Government will advance the necessary fands, 
charging interest at 4 per cent, during the progress of the works, and upon their completion allowing the loan to 
remain as a permanent debt bearing interest at 4} per cect: per annum." 

21. In submitting the scheme to the Qcrernment of India, the Government of Bengal 
left the consideration of the manner in which the necessary capital was to be provided entirely 
in the hands of the Supreme Government. In their despatch to the Secretary of State, 

2 H 



234 CONSTRUCTION OV DOCKS IN THE PORT OF CALCUTTA. 



No. 57P.W., dated 30th October 1883, the Government of India, in paragraph 15, thus ex- 
pressed their views upon this question : — 

" The Comraittee ask that Government should either (1) guarantee a loan to be raised by the Port Commis- 
sion ei*s for the special purpose of the works, or (2) advance the funds as 
Asgisiance from Government. .ji • - . ^ . j ^ -, - i ,- i, 

required, charging interest at 4 per cent, during construction and at 

4i per cent, subsequently, in accordance with the precedent of the Prince's Dock at Bombay. 

" It may be admitted that the Imperinl Government are very intimately concerned in the provision of suitable 
docks and other arrangements for facilitating exports. By next year the Eastern Bengal Railway will be in our 
hands. The E:i8t Indian, the Calcutta and South-Eastern, and the Bengal Northern Railways are State lines. 
In the " Bengal Central Railway " we are interested as guarantors. It may therefore be said that the whole rail- 
way communication on both sides of the river is practically our own, and that as owners of this property we are 
called on, in our own interest, to do something for the port, as Bailway Companies in England do. The docks J 

are also likely, as pointed out in the Committee's 70th paragraph, to contribute to a more economical and effective 
control of the salt trade. 

** On the other hand, it is unnecessary to dwell here on the grave objections to the grant of State aid or 
guarantees, with which your Lordship is fully conversant. We are therefore of opinion that the Port Commis- 
sioners, before inviting our assistance, should satisfy us that they have used every means in their power to obtain 
the money on their own resources, on terms which, in view of their assured income, are not too onerous, and that 
they have failed to do so. But if we find such assistance to be necessary, it should not be granted, except on 
the condition that the rates to be charged shall be fixed with our approval. It will be our object, having regard 
to the actual cost of the works and the condition of the trade of the port, from time to time, so to fix them 
as to put no unnecessary burden on trade, but to leave the Port Trust, after payment of the interest stipulated, 
a safe working margin, and no more. " 

2^. In communicating his orders upon the scheme, His Lordship the Secretary of State, 
replying to the foregoing part of the Government of India's despatch, makes the following 
observations :— 

" 10. With regard to the question as to how the money should be raised, I agree with your Government that 
as a rule it is most desirable that public bodies entrusted with powers to expend money on certain local objecte 
should depend on their own resources. If, therefore, you have good reason for believing that the Port Trust 
Commissioners would be able to raise the requisite amount on such reasonable tarnis as would enable them to 
pay the interest and to give the advantwges of the new works to the commercial community at moderate 
chart'es, I would support your view that they should be left to make their own financial arrangements without 
aid from the Government. But it appears to me that the doubts entertained by the Commissioners are well 
founded, and that they might not be able to raise sufficient capital, except on such terms as would entail a 
charge for interest which would, at all events at first, exceed the receipts, and which must therefore, if they are 
left to their own resources, be paid out of their borrowed capital, and so greatly add to the ultimate burden oq 
their revenues. It may consequently be proper, considering the character of the project and the general and 
Imperial nterests concenied, as in the case of the docks at Bombay and the harbour of Madras, to give the 
Port Trust some financial assistance in carrying out the project. If this should prove to be the case, I consider 
that the aid of your Government will be bettor given by an arrangement similar to that curried out at Bombay 
for the purpose of enabling the Port Ti-ust to acquire the foreshore properties, than by the direct grant of funds 
supplied by the SUite. 

" 11. There would be considerable objections to adding to the public ebt so large an amount as that likely to 
be required for these works, which 1 am of opinion should not be permitted to bring any ultimate charge on the 
general revenues. I therefore think that it will be the best plan to authorise the Port Trust, by a local Act, to 
raise the money required under the guarantee of the Government, but subject to the control of the Government 
of Bengal, and that any necessary advances of interest should be chaiged against the Provincial revenues, on the 
understanding that such additional grant should be made to the Bengal Government as may seem equitable to 
your Government in order to meet the interest charge which could not be properly home at the outset by the 
revenues of the Port Trust. Complete power should be reserved to the Local Government to require the Tms- 
tees BO to regulate the charges for the use of the docks, and otherwise to apply their available income, as to pro- 
vide a reasonable contribution towards the discharge of the interest on the Dock loan from time to time as it 
becomes due, and eventually to liquidate the whole sum that may be advanced." 

23. When forwarding these orders of the Secretary of State for the consideration of the 
Commissioners, it was stated by the Government of India (letter No. 176M., dated SOth 
April 1S84-) that such observations as the Government might have to make on the financial 
aspects of the question would follow. Up to date no further communication has been received 
in regard to this part of the subject. As the question, however, is one of extreme urgeacy, 
and the Committee have reason to believe that the Government of India are waiting for an 
expression of the Commissioners^ opinion on the points raised, the Committee are of opiaiou 
that the Commissioners should now report to Government that they entirely concur in the 
opinion expressed by His Lordship the Secretary of State, that the construction of the docks 
should not be permitted to bring any ultimate charge on the general revenues of the country ; 
and they assume that His Lordship's objects would be attained provided the revenue yielded 
by the docks were suflBcient to pay interest on the capital outlay. The scheme as submitted 
by the Port Commissioners was designed entirely upon this basis. The Committee have care- 
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fully considered the possibility of raising the money required for the scheme either without or 
with a Qovernment guarantee^ and have had the advantage of consulting the Bank of Bengal. 
The conclusions the Committee have arrived at 



(1) That without a Government guarantee it would be impracticable to raise the money 

except at such a rate of interest as would preclude the possibility of the scheme 
being self-supporting. 

(2) That with a Government guarantee the Committee believe the money could be 

raised in England at about 8| per cent., while in India it is doubtful if the 
large sum required could be readily got at 4i per cent. A Port Trust loan, 
even if guaranteed by Government^ would be looked upon by the public in 
quite a different way. from Government paper. The latter commands a ready 
convertibility at home, as well as in this market, which the former could 
hardly be expected to attain. 

24. But even with an Imperial guarantee, the Committee are of opinion that it would be 
unadvisable for the Commissioners to attempt to raise loans while the works are under con<> 
straction. It would not be advisable to raise at once one loan for the whole amount, as that 
would involve unnecessary charges for interest on money not actually required. The same dis- 
advantages would apply in a less degree to borrowing in instalments, with the additional objec- 
tion that the terms to be obtained for a number of small loans would be less favourable to the 
borrowers. For these reasons the Committee recommend that the Commissioners' original sti- 
pulatioui that Government should advance the necessary funds while the work is under con- 
struction, be adhered to, and that on completion of the work one guaranteed loan should be 
raised by the Commissioners, sufficient to repay to Government the whole of the advances made. 
Such an arrangement would materially assist the Trust, and keep down the charge for interest 
during construction to the smallest possible amount : while it appears to the Committee that 
by advancing the money required from sums to be raised specially for expenditure on rail- 
ways^ of which the docks may be considered an essential part, no inconvenience to Government 
would be likely to arise. 

25. The Committee think that it should also be pointed out to Government that the 
Commissioners have already incurred expenditure for the acquisition of the land which is now 
being taken up under Government orders, and within a few weeks a very large portion of the 
land will have to be paid for. No further delay should therefore be allowed to occur in 
coming to an ultimate decision on this point. The proposals now made are, in the opinion 
of the Committee, the best which can be suggested in the interests of Government and of the 
general trade of the country, and under no other conditions, so far as the Committee see, 
can the scheme be successfully and economically carried out. 

irORACE A. COCKERELL. 
Wm. duff BRUCE. 
KOBT. STEEL. 
J. J. J. KESWICK. 
ROBERT MILLER. 
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KIDDERPORE DOCKS, 



Abstract of Revised Estimates for Docks at Kidderpore. 

[These Estimates include all alterations and additions recommended by the Government of India.^ 

ft R 

lisTiMATE No. 1. Sixty.feet Lock 17,15,779 

„ „ 2. Eighty-feet Entrance to Tidal Basin 7,99.338 

„ 3. Tidal Basin and 60-Ton Shears 12,95,142 

„ „ 4. Double Entrance from Basin to Dock No. 1 .... 12,60,134 

„ 6. Dock No. 1 70,58,512 

„ 6. „ No. 2 86,52,133 

„ 7. Boat Canal 10,81,446 

„ 8. Graving Dock 7,92,454 

„ „ 9. Constructing Boat Wharves and extending the Tramway to the 

proposed Docks at Kidderpore ..... 6,77,000 

2,33.31,935 

Add for Contingencies on works @ 10 per cent. . . . . . . ... 23,33,193 

„ „ Tools and plant „ 3 „ . . • . . . ... 6,99,958 

„ „ Establishment „ 5 „ . . . . . . ... 11,66,597 

Total . ... 2,76.31,683 

„ „ Interest during construction „ 12 „ . . . • . . ... 27,99,832 

GRAND TOTAL . ... 3,03.31.515 

W. DUFF BRUCE, c.e., 

ric€'CAairman. 



An Estimate of saving effected if the Bocks are made 500 feet wide instead of (jOO feet. 



Details op Work. 



Laud— 
Dock No. 1 . 



„ No. 2 



Excavation 



Dock Walls 



{ 



Measurement. 



u 

a 

SZ3 



4 



L. 


B. 


Ft. In. 


Ft. In. 


2,590 


100 


1,370 


100 


2,745 


100 


2,590 


100 


4,115 


100 


100 


• • • 



D. 



Ft. In. 



36 
36 



Quantities. 



Rate. 



Bighas. 

17-98 

9-51 

19-06 



a a. p. 

1,500 

600 

250 



9,324,000 
14,814,000 



20 
20 



425 4 



Amount. 



26,970 
5.706 
4,766 



1,86,480 
2,96,280 



1,70,100 



Total of 
Amoimts. 



Add for Contingencies on works (^ 10 per cent 69,030 

„ Tools and plant „ 3 „ 20,709 

,, Estahlishment ,, 5 „ 34,515 

Interest during construction , 12 ,, ............ 

Total 



37,441 



4,82,760 



1,70,100 



6,90,301 



1,24,254 

82 836 



8,97,391 



P. SOUTTER, 

Asslstani Engineer, 



W. DUFi^^ BRUCE, c.e„ 

Fice'CAairman, 
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Estimate No. 1. 



An Eitimate of the Cost of Constructing the GO-feet Loci, whh Gates, Sluices, Jeft^-heads, ^c, complefe. 



Dmcbiption or Work. 



ExcaTatum 



Well-Biiikinflr 



Cement brickwork in wells 



• • 



Brickwork in hydraulic liiue mortar 
in wells 



• • 



• • 



^ddoUls 



u 



^^ 



Mbasubembnt. 



L. 



B. 



Dednct reoesses 



• • • 



Brickwork in hydraulic lime mortar 
in w»11b— 
To dcbtmn line 



Brickwork in hydraulic lime mortar 
in walla — 
To ooping leyel 



Carried oyer 



2 
2 
2 
2 
1 
1 
1 
1 



2 
2 
2 
1 
1 
1 
1 



2 
2 
2 
2 
1 
1 
1 
1 
8 



3 
6 



6 
2 
2 
2 
2 



2 
2 
2 
2 
2 
2 
2 
i 
2 
2 
6 
6 
6 



Ft. In. 



872 
244 
180 
290 
160 
210 



274 

229 

95 

72 

262 

229 

83 

72 



274 

229 

95 

72 

262 

229 

88 

72 

53 



92 
57 
207 
25 
60 



60 

25 

25 

25 

207 

212 

217 

57 

62 

67 

92 

87 

82 












274 

229 

95 

72 

262 

229 

88 

72 






















4 



75 
88 



























Ft, In. 


184 


184 


149 


108 


108 


73 


14 


14 


14 


14 


106 


73 


108 


83 


14 


14 


14 


14 


108 


73 


108 


88 


14 


14 


14 


14 


108 


73 


106 


83 


27 


t 



23 
7 



26 7^ 

9 U 
9 U 



15 
22 3 

16 9 
11 
22 3 
16 9 
11 
22 3 
16 9 
11 
88 9 
35 9 
32 6 



D. 



24 
24 
24 
17 
17 
17 



28 
28 
28 
28 
11 
11 
11 
11 



2 
2 
2 
2 
2 
2 
2 
2 



Ft In. 


































26 

26 

26 

26 

8 3 

8 3 

8 3 

8 3 

1' 



1 
1 



17 9 

17 9 

17 9 

17 9 

17 9 



24 

6 

6 

12 

6 

« 

12 

6 

6 

12 

6 

6 

12 



Quantity. 



1,642,752 
1,077,504 
464,880 
582,440 
293,760 
260,610 



214,816 

179,536 

74,480 

56,448 

311,256 

183,887 

98,604 

65,736 



15,344 
12,824 
5,320 
4,082 
56,592 
33,434 
17,928 
11,952 



199,472 

166,712 

69,160 

52,416 

233,442 

137,915 

73,953 

49.802 

4,320 



5,175 
1,596 



260,872 

18,464 

67,055 

8,099 

19,486 



48,200 

6,675 

5,025 

6,600 

55 269 

42,612 

57,288 

15,219 

12,462 

17,688 

128,340 

111,969 

191,880 



Total of 
Quantities. 



4,271,946 



1,184,763 



157,426 



Bate. 



H a. p. 



Amount. 



Total of 
Amounts. 



20 



27 12 



50 



986,692 



6,771 



979,921 



86 



85,439 



32,877 



78,713 



85,439 



32,877 



78,713 



8,52,771 



873,926 



694,227 



1,068,153 



3,52,771 



5,49.800 
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CONSTRUCTION OP DOCKS IN THE POET OP CALCUTTA. 



An Eslim^te of the Cost of Construeling the 60-feel Lock, teili Gates, Sluices, <fetty-head»,!^e.,(mia\At- 
continued. 



Ubabcbbhent. 






irickwork larAnf to walla 



Itlirmporo Btone coping . 



Tu hjdnmlic machinety , 



Metalling 
Jetty- hettd 
CoSer dam 01 



1,150 10 

(Fiife details o 



60-toet ^toG, por pair, complete with maohiDery ■ 



Add for Freight, uictiange, Ac., 33 per cent. 



72,500 
21,166 



30,0( 



lotol per pair 



1,05,000 



Three paira of gates at Rl,05,000 pi 

Sluice nmcbines for ditto complete at £200 each 

R 
^£200 at par ■ . . = 2,000 

Add for freight, eichange, &c., 33 pec cent. . . 606 



Carried oier 



COWBTRTJCTION OP DOCKS IK THB POET OP CALCUTTA. 
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Jn Eslimale of the CoH of Constructing' the GOfeet Loei^ with Gates, Sluices, Jetty^heads, 8fc,, complete^^ 

concluded. 

R 

Brought forward . 16,72;529 

Six Blnioe maohines for 60-feet gates at R 3,500 each . . 21,000 

Eleren-ion oapstans atJBSlSeaoh. 

R 
^£315 at par ss 8,150 

Add for exchange, freight, &o., 33 per cent « 1,050 



Add for erection 



4,200 
300 



Total 



4,500 each. 



One 11-ton capstan • . at R 4,500 . 

Pive-ton capstan atJB245eaoh. 

R 
je245atpar = 2,450 

Add freight, exchange, Ac. » 33 per cent. ' 816 



Add for erection 



3,266 
284 



4,500 



Total 



3,550 each. 



Pive 5-ton capstans • R 3,550 each 



Gband Total 



An Estimate of the cost per Bay, of 20 feet X 10 feet, of Entrance Jetties. 



17,750 



17,15,779 



DlSCBIFTION OF WOBK. 



Ttmter Work, 



Main piles 
Ditto 

WaliniTS 
Cross l)eams . 
Horizontal bracing 

Pitto 
Diagonal bracing 
Horizontal fenders 
Vertical ditto 
CUla 
Planking 

ST • 



Do. 
Do. 



P. SOUTTER, 

Assistant Engineer, 



a 





2 
2 
6 
1 



3 
1 



2 



Measubbmbnt. 



L. 



Pt. In. 

62, 

63 

10 

22 
27 
25 

110 

10 

23 
10 
10 

5 

10 

10 



B. 



Pt. In. 

1 2 

1 2 

1 2 

1 2 

1 1 

1 1 

1 1 

1 

1 

1 

18 6 

8 

6 

4 



D. 



Pt. In. 

1 2 

1 2 

1 2 

1 2 

6^ 

6i 

6i 

6 

6 

6 

3 

4 

4 

4 



Quantity. 



Cabic feet. 

168-77 

171-50 

81-66 

29-94 

15*82 

14-66 

64-54 

15 00 

11-50 

10-00 

46-25 

1-10 

1-66 

2-21 



Total cubic feet 



634-61 



Say, 635 cnbio feet 



Sate. 



J? a. p. 



Amonnt. 



a a. p. 



4 8 I 2,857 8 
Say R 2,858 per bay. 



W. DUFF BRUCE, c.b., 

Vice-chairman, 



2i0 



CONSTRUCTION OF DOCKS IN THE PORT OF CALCUTTA. 



Estimate No. 2. 



An Estimafe of the Cost of Constructing the SO-feet EuUavce^ with Gates, Sluices, Jetty^heads, ^'c,, complete. 



Description of Work. 



Excavation 



Well-sinking 



Brickwork in cement in wells 



Brickwork in hydraulic lime mortar 
in welU. 

Add cills ..... 



Deduct recesses 



lirickwork in hydraulic lime mortar 
in walls. 



o 
B 



Dodnct recosfies 
Cement facing 



Cement facing' to walls ami floors 



Deduct cill 

„ roller path.s 



Granite quoins 

in sluices 



Measurement. 



L. 



Ft. In. Ft. In. 



2 
o 

2 
2 

2 
2 

2 



2 

9 



O 

Ad 

2 
2 



1 
2 



it 



a 



heel blocks 



Carried over 



208 
212 



B. 



182 
91 
91 



182 

91 

91 

73 4 



1 98 
9 *47 



130 

50 

130 

.50 

130 

1.30 

13U 

50 



47 

182 

47 



182 

17 

182 

47 

45 



90 
47 



2S 


7 





12 


8 





G 


8 





2 


8 






204 
128 



182 





14 





91 





128 





91 





92 






14 

128 

92 



14 

128 

92 

30 



28 
9 



26 7i 

9 

38 9 

23 

35 9 

17 

32 6 

11 



6 
1 
I 



1 

1 

74 

15 

10 



4 
4 6 



5 6 

2 

3 

8 



D. 



Ft. In. 



24 
17 



28 
11 
11 



2 
2 
2 



26 

8 3 

8 3 

1 



1 
1 



17 9 

17 9 

6 

6 

6 

6 

12 

12 



41 

41 

1 



41 

1 

9 

9 

9 



9 
9 



3 

3 

2 6 

3 6 



Quantity. 



1,450.008 
461,312 



142,688 

128.128 

92,092 



10,192 
23,296 
16,7H 



132,496 

96,t>96 

69,0(>9 

2,200 



2,744 



122,874 
15,975 
6<>,4o0 
13,800 
55.770 
26.520 

101, WX) 
13,200 



2,3,124 

14,924 

91 



14,924 

94 

10,101 

1,057 

337 



270 
317 



3,234 
576 
360 

448 



Total of 
QaaU'itica. 



1,920,320 



362,908 



50,232 



299,861 



3,590 



296,271 



409,989 



38,142 



371,847 



26,513 



587 



25,926 



4,618 



Bate. 



Amount. 



J? a. p. 



20 



27 12 



50 



36 



38,406 



10,071 



25,116 



Total cf 
Amounts. 



38,406 



10,071 



25,116 



1,06,657 



36 



1,33,865 



50 



2,40,522 



8 



12,963 



36,944 



12.963 



36.944 



3,64,022 



CO^STETJCTION OP DOCKS IN THE POB.T OF CALCUTTA* 
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An Eitimale of tie Cost of Constructing the SO-feet Entrance, with Gates, Sluices, Jetty-heads, ^c,— concluded. 



,.....,, 




HSASUBIMBNT. 
















1 










Quantity. 


Total of 
Quantities. 


Bate. 


Amount. 


Total of 


DssoBiPTioif OF Work. 


L. 


B. 


D, 




Amounts. 




1 
























Ft. In. 


Ft. In. 


Ft. 


In. 


Cubic feet. 




a. p. 


« 


K 


Bronght forward 


... 


... 


... 


• •• 




... 




• •■ 


... 


8,64,022 


Hinapore stonework, coping 


•.• 


400 


8 


1 


6 


1,800 










„ „ qnoina 


28 


5 


3 6 


3 





1,470 










91 >• oiU 


1 


po 


4 6 


8 





1,215 










„ „ roller patha . 


2 


47 


4 6 


2 





846 










„ „ in slnioe mi^ 

ohines. 


8 


7 6 


2 9 


1 


6 


247i 






• 






2 


7 6 


2 9 


2 





82i 











« 


4 


22 


1 6 


1 


8 


165 












4 


8 


1 6 


1 


3 


60 








1 




4 


1 8 


8 


1 


8 


120 










* 

„ „ for hydraulic 

macbinery. 


2 

8 


5 
5 6 


5 
8 6 


2 
2 






100 

808 












2 


4 


4 


2 





64 












2 


10 


4 


1 





80 












4 


65 


1 6 





6 


195 












4 


5 


1 6 





6 


15 












4 

• •• 

76 

•» 


8 
800 
(F«d6 del 
150 


1 6 
10 
bails on pag 

... 

a • 



■el7,I 

• •• 

• 


6 

]8tin 

a 


9 


6.777 


4 

20 

2,858 

200 


27,108 


27,108 


MetiOlmg 


8,000 


8,000 


600 


600 


Jetty-head . . Bays No. 


late No. 1) 

... 
... 


• ■■ 
« • 


2,17.208 


2,17.:j08 


Coffer dam at entrance . 


30,000 


80,000 


1 1 
80-feet gates, complete with machinery, &o. 


. at ^,750 
















a 






^9,750 at par • 


a • 


. 


■ 


. • . " 


= 97,500 






AM exchange, freight, &c., 33 per cent. 


a ■ 


• 


• 


a • . 


32,500 








1,30,000 




Add for erection 


• a 

• • 
a • 


• • 

• • 

• • 




... 

Total per pa 
• • • 

. • a - 


10,000 


. at Rl,40,000 
. i6250 each complete, 

• 






or 1,40,000 


1,40,000 


Slnicse machines for 80-feet gates at 
je250atpar 


• • 
2,500- 




Add freight, exchange, &c., 83 per cent. 


• • 


• 


t 


a • • 


833 


• 






8.833 




A.dd f,oT erection . • . • 


• 
• • 


a • 
■ 


a 


• u • 

Total . 

a • • 


. 1,067 


ler machine. 

a at 4,400 






4,400 p 




Two Blaioe machines . . • . 


• • 


8,800 


One 11-ion capstan, as per Estimate No. 1, 


page 17 


• 


• 


a • • 


• • 


at 4,500 


4,500 


Two 5-ton ditto ditto 


ditto • 


• 


. 


• • » 


• • 


at 3,550 


7,100 








Gband Tc 


►TAL 


7.99,338 



P., SOUTTER, 

Assistant Engineer. 



W. DUFF BRUCE, c.e., 

Vice' Chairman, 
2 I 
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CONSTEUCTION OF DOCKS IN THE POET OF CALCUTTA. 



Estimate No. 3. 

An Estimate of the Cost of Constructing the Tidal Basin. 



Dbsceiption op Work. 



Quay wall, 50 feet high 
Excavation 



Metalling 



60-ton Shears 
Bollards 





Mkisubexent. 


B 




L. 


B. 


D. 


"A 










Ft. In. 


Ft. In. 


Ft. In. 


• ■ • 


2,030 


• ■ • 


• » • 


• • t 


656 


541 


27 


• • • 


715 6 


600 


15 


... 


2,030 


10 


• ■ • 



Quantity. 



9,582,192 
6,435,000 



20,300 



Total of 
Qoantities. 



16,017,192 



20,300 



Bate. 



^ a. jp. 
441 4 

20 



20 



Amount. 



8.95,738 



3,20.344 



4,060 



Grand Total 



Total of 
Amounts. 



R 

8,95,738 

3,20,344 

4»060 

12,20,142 

70,000 

5,000 

12,95,42 



W. DUFF BRUCE, c.e., 

Vice- Chairman, 



Jn Estimate of the Cost per Lineal Foot of Wells round the Tidal Basin. 







Measubeksnt. 




Total of 
Quantities. 






>m j^ 1 # 


Description of Work. 


s 


L. 


B. 


D. 


Quantity. 


Bate. 


Amount. 


Total of 
Amounts. 




SZ3 




















Ft. In. 


Ft. In. 


Ft. In. 






R a. p. 


R 


R 


Excavation 


• • • 

2 
2 
2 


12 6 

12 6 

12 6 

6 8 


84 

12 6 

12 6 

6 8 


27 

23 

2 

21 


28,350 


28.350 


20 
27 12 
50 


567*00 
199*46 

812*50 

• 




Well-sinking 


7,187-5 


7,187-5 




Cement concrete in kerbs and bot- 


625 


625 




toming. 
Concrete in lime mortar, welUl 


1,866*66 






Ditto ditto, wall 


5 


9 2 


9 


3 


1,237-50 












1 
2 


9 2 
12 6 

12 6 


2 9 

3 6 

12 6 


2 
1 6 

21 


50-50 


3.154-66 


30 
4 


946*39 
262*50 




Stone-work, coping 


65-625 


65-625 




Brickwork in lime mortar, wells 


6,562-50 










12 6 


17 lOi 


20 9 


4.636-32 












• •• 


12 6 
12 6 


10 7i 
2 9 


6 3 

3 n 


830-08 


12,028-90 








Deduct sub-way . . . . 


124*60 




Ditto .... 


i 


12 6 


5-93 


• ■ • 


3707 










Concrete hearting as above 


• ■ • 


• • • 


• t« 


• • • 


3,154-66 










Stone-work as above . 


• • ■ 

« • • 


• •• 

12 6 


45 9 


• •• 

■ • • 


65*62 


8,381*95 


36 


3,112*90 






571-87 


8,646-95 




Pointing in cement 








2 

• • • 


12 6 
24 

•*. 


14 4 

1 

• •• 


• ■ ■ 

4 

• » ■ 


179*16 


751*03 


6 
4 

• •• 


45*06 

64-00 

619 




Sheet-piling 


16*00 


1600 




Gratings 


• ■ ■ 


• « ■ 


5,516-00 







R 5,516 -5- 12-5 Ft. = 44128 rupees per foot, lineal. 



P. SOUTTER, 

Assistant Engitieer. 



W. DUFF BRUCE, c k., 

Vice' Chaimnan. 
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Estimate No. 4. 

An EHimate of the Co%i of CansirueUnff a Double Entrance with GD^feet and SO-feet Openings and Gates, complete 

with Swing Bridge^ Sluieee, Eydraulie Machinery, S[e^ 



• 
• 


• 


Measubemxnt. 




Total of 
Qmoitities. 






«TC XV • 


PlSOBIPTIQK OF WOB^. 


1 








Qnantitj. 


Bate. 


Amount. 


Total of 
Amounts. 






L. 


B. 


D. 












• 


1 






















Ft. In. 


Ft. In. 


Ft In. 






J? a, p. 


R 


R 


ExoaTation • . t • • 


■ •• 


334 
268 


813 
237 


22 
12 


2^,924 
768,192 


3JD62,116 


20 


61,242 




























61,242 


Well-fiinkjxig 


2 


94 


14 


24 


63,168 










2 


84 


14 
14 


24 


6l,'8^ 












2 


92 


24 












1 


92 


205 


12 


2^,320 












1 


84 


205 


12 


206,640 












1 


66 


237 


12 


187,704 












1 


233 


14 


2 


6,524 












2 
2 


94 
84 


14 
14 


2 
2 




808,628 


27 12 


22,489 






4,704 


22,439 


Brickwork in cement in wells 






2 


92 


14 


2 


«>152 












1 


92 


205 


2 


87,720 












1 


84 


205 


2 


34,440 












1 


66 


237 


2 


31,284 










• 


1 


233 


14 


2 


1^524 


125^088 


50 


6^544 
















62,544 


Biickwork in hydranlio lime murtar 




inwellB 


2 

1 


270 
170 


205 


22 
8 3 


1^,320 
297,660 












1 


66 


287 


8 3 


129,046 










AddoiUa . . • • • 


1 


53 4 


27 


1 


1,440 












1 


73 4 


30 


1 


2,200 










Briokworic in walls . . . • 


2 


92 


9 U 


13 


a,827 












2 


84 


9 If 


13 


19,929 












2 


66 


26 l\ 


13 


45,689 










Centre pier 

Side walls 


1 


240 


53 


38 6 


489,720 










2 


82 


32 6 


12 


63,960 












2 


87 


35 9 


6 


37,323 












2 


92 


38 9 


7 6 


53,475 












2 


158 


11 


12 


41,712 






• 






2 


158 


16 9 


6 


30,753 












2 


148 


22 3 


7 6 


49,305 












2 


85 


7 


12 


5,880 


1,456,329 


























Dednot reoeasee . . . . 


1 


18 


8 


6 


864 












1 


28 


19 


6 


8,192 












1 


38 


30 


12 


13,680 












1 


7 


8 


6 


336 




• 








1 


17 


19 


6 


1,938 












1 


27 


30 


12 


9,720 






1 






1 


75 


23 


1 


1,725 












2 


37 


7 


1 


518 












2 


37 


6 


31 


13,764 












2 


47 


6 


81 


17,484 












1 


98 


28 


1 


2,744 










• 


2 


47 


9 


1 


846 










Faoinff to walls . . « . 


4 


240 


1 


86 

1 


34,560 


101,871 
















• 




36 


4,87,785 




• 


1,354,958 


4,87,785 


• • 

Cement bifiolnrork in facing walls . 


4 
2 


242 
37 


1 
1 


37 
1 


35»816 

74 










2 


47 


1 


1 


94 










FIOOFS • • . • • • 


1 


242 


54 


9 


9,801 










fli m^^s^^ ^m ^ 


1 


242 


74 


9 


13,431 












2 


37 


12 


9 


666 












2 


47 .0 


15 


9 


1,058 












4 


20 


15 


9 


• 900 


61,840 


50 


30,920 
















30,920 


QrtadtB qaotns .... 


48 


7 


5 6 


3 3 


6.006 


• 






in alnioe machines 


12 


7 


2 


3 


504 










»» ^^ 


6 


7 


3 


2 6 


315 












12 


8 


2 


3 


576 












6 


8 


3 


2 6 


360 










„ heel blocks 


4 


8 


8 


8 6 


Qoa 


8,657 


8 


e*A c%t'it 
















69,256 


69,256 




••• 


• •• 


... 


• •■ 


••• 


••. 


*•• 


••• 


Cairied oyer 


7,34,186 



2 ll 
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CONSTRUCTION OP DOCKS IN THE POKT OF CALCUTTA. 



An Estimate of the Cost of Constructing a Double Entrance, with 60-feet and SO-feet Ojpe7iings and Gates complete 

toitk Swing Bridge, Sluices , Hydraulic Machinery^ Sfc, — concluded. 



Description of Work. 



Brought forward 
Mirzapore stono quoins . 

„ in roller paths 



)> 



,, in cilia . 



„ in coping 



„ in slniceB 



Timber for Swing Bridge, 
Planking 



• ■ 



Fenders 
Beams 

Sleepers 



Cost of swing bridge over double entrance 



je9,750atpar 

Add for freight, exchange, &c., 33 per cent. 



R 
=97,500 

32,500 
l,30,0u0 



_• 


Measurement. 


Qnantity. 


o 

B 


L. 


B. 


D. 




Ft. In. 


Ft. In. 


Ft. In. 




• •• 


• •• 


• • • 


• •• 


».. 


48 


5 


3 6 


3 3 


2,730 


2 


35 


4 6 


2 6 


787i 


2 


47 


4 6 


2 6 


l,057i 


1 


68 


4 6 


3 


918 


1 


90 


4 6 


3 


1,215 


4 


240 


3 


1 6 


4,320 


2 


50 


3 


1 6 


450 


8 


5 6 


2 9 


1 6 


18U 


2 


5 6 


2 9 


2 


60i 


4 


22 


1 6 


1 3 


165 


4 


6 


1 6 


1 3 


45 


4 


6 


3 


1 3 


90 


8 


7 6 


2 9 


1 6 


247i 


2 


7 6 


2 9 


2 


82i 


4 


22 


1 6 


1 3 


165 


4 


8 


1 6 


1 3 


60 


4 


8 


3 


1 3 


120 


4 


5 


5 


2 


200 


16 


5 6 


3 6 


2 


616 


4 


4 


4 


2 


128 


4 


10 


4 


1 


160 


8 


65 


1 6 


6 


390 


8 


5 


1 6 


6 


30 


8 


3 
210 


1 6 
21 


6 
^ 


18 


• • • 


1,653} 


2 


210 


6 j 


3| 


735 


2 


206 


1 1 


9 


334f 


2 


210 


8 


4 


93* 


13 


21 


6 


8 


91 


2 


210 


1 6 


9 


472^ 



Total of 
Qnantitios. 



Add for erection 



Bate. 



* a. p. 



14,237 



3,380i 
je9,750 



Amount. 



Total of 
Amoants. 



7,34,186 



4 



4 0-0 



56,948 



13 521 



1,30,000 
6,479 



80-feet gates, one pair complete 

60-feet ditto, ditto 

Two sluice machines for 60-feet gates 

Two ditto ditto 80.feet do. 

Two 11-ton capstans 

Four 5-ton ditto 

Timber dolphin 



Vide estimate No. 2, page 19, at 1,40,000 each 
No. 1. „ 16 „ 1,05,000 



No. 1. 
No. 2, 
No. 1, 
No. 1, 



16 ., 
19 „ 

17 ,. 
17 „ 



3,500 
4,400 
4,500 
3,550 



9» 
» 
II 
99 
»> 



Grand Total 



56,948 



1,50,000 

1,40,000 

1,05,000 

7,000 

8,800 

9,000 

14.200 

S5,UU0 



12,60,134 



P. tSOUTTER, 

Assistant Engineer. 



W. DUFF BRUCE, c.b.. 

Vice' Chairman* 
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Estimate No. 5. 

Au EstmaU of the Coat of ConatrueLing Dock No. 1. 



DXSGBIPTION OF WOBK. 



Luid 



DookwaU 



fixmT»tioii 






MXASUBBKXNT. 



L. 



Ft. In. 



6,485 



2,535 445 



B. 



Ft In. 



2,590 



OaigoBhedB 



JDodkoffioea 

Quarters for Dock Master, Engi- 
neers, &o. 

Oat-officefl for ditto ditto . 



Engme-hoiuM 



12 



1 
1 



Chiiwuey • • 

Aoonmiilatoi towers 



Hydraulic orane eng^es 

Shed for ooals, store, and workshop 

S5-cwt. hydxaulio cranes 



2 



Piessare pipes 



• • • • 



One-ton capstans .... 



Tramway, 5' 6"" gange . 



Crane lines . . . . • 

Metalllngv oomponnding, and gnUy 
pita. 

FencxniT round the Dook premises . 
Electric liffhtiDg . . . . 
BoUaxda ..... 

Gband Total 



90 



10 



6 



• SOO 



eo 

56 



200 



600 



D. 



Ft. In. 



120 



25 
11 



M. 



60 
45 



40 



Qasntity. 



Total of 
qnantitiea. 



34,599,875 
17,094,000 



432,000 



9,600 
2,520 



8,000 



Miles. 

• a. 

Ft. 5,200 
1,179,200 

19,200 



Bighas. 
829 



Bate. 



X a. p. 
1,500 



51,688»375 



432^000 



425 4 



20 



Amount. 



8 



8,600 
2,520 



4 8 
8 8 



5,000 



8,000 



8 
7,500 



1,850 



Miles. 
Oi 
... 
Ft. 5,200 
1,179,200 

18,200 



35,000 

8,000 

5 

20 

10 



4,84,500 



27,36,484 



10,32,668 



12,9^,000 



40,000 
2,00,000 

12,000 



16,200 
8,820 

5,000 
10,000 



2,00,000 

24,000 

2,25,000 



75,000 



18,500 



2,27,500 
18,000 
26,000 

2,35,840 

1,82,000 
25,000 



P. 80UTTBR, 

Asnsiant Engineer. 



Total of 
amoonta. 



4,84,500 



27,86,484 



10,82,668 



12,96,000 



2,52,000 



40,020 



2,00,000 

24,000 

2,25,000 



75,000 



18,500 



2,27,500 
18,000 
26,000 

2,35,840 

1,82,000 
25,000 
10,000 



70,58,512 



W. DUFF BRUCE, c.b., 

Vice'Chairmanm 
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Details of Cost of Machinery, 

Two pairs of compound condensing steam pmnping engines, each 230 actual horse-power, with 
boilers, tank, accumulator (20 inches diameter x 35 feet stroke), and pipes and accessories 
within the engine, boiler, and accumulator houses, complete, j6 13,000. 

^813,000 at par 

Add ^r freight, exchange, &c., 33 per cent. 

Add for erection, foundations, &c 

Total 

One-ton hydraulic capstans j6120 each. 

^120 at par 

Addfor freight, exchange, &c., 33 per cent. 

Add for erection 

Total 

35-cwt. hydraulic cranes at JB530 each. 

ie530atpar 

Add for freight, exchange, &c., 33 per cent. 

Add for erection 

Total 



R 
1,30,000 

43,333 

1,73,333 

(26,667 

2,00,000 



= 1,200 
400 

1,600 
250 



1,850 per capstan. 



5,300 
1,766 



7,066 
434 



7,500 per crane. 



An Estimate of the Cfst, per lineal foot, of Sock Walls. 





J 

a 

3 

• • • 

2 
2 

2 

• • • 

2 

■ • • 

• • ■ 

• • • 

• ■ ■ 

2 

• •• 


MEA.SUREMENT. 


Quantity. 


Total of 
Quantities. 


Bate. 


Amount. 




Description op Work. 


L. 


B. 


D. 


Toial ci 

Amonntfl. 


Excavation 


Ft. In. 
12 6 

12 6 

12 6 

6 8 
9 2 
9 2 

12 6 
12 6 

12 6 

12 6 
12 6 

12 6 
12 6 

« • ■ 

12 6 
12 6 

20 

• •• 


Ft. In. 
80 

12 6 

12 6 

6 8 

52 6 

6 

3 6 
1 

12 6 

19 7^ 
14 3 

6 
X 14-13 

43 
21 6 

1 

• •• 


Ft. In. 
25 

19 

2 

17 

3 

2 

1 6 
1 6 

17 

20 9 
7 9 

3 

• ■ • 

• ■ • 

• » • 

4 

a ■• 


25,000 


25,000 


^ a. p. 
20 

27 12 

50 

30 
4 

36 

6 
4 


500-00 
164-76 
312-50 

919-45 
337-50 

2963 64 

48-37 
63-32 
15-46 


a 


Well-sinking . . . • - 


5,937-5 


5,937-5 




Cement concrete in kerbs and bot- 
toming. 


625 


625 




Concrete in line mortar, wells 
Ditto ditto, wall 


1,511-11 

1,443-75 

11000 


3,064-86 




Stonework, front coping • 
Ditto, back do. 


65-625 
18-750 


84-375 




Brickwork in hydraulic line mortar, 
wells 
Ditto ditto, wall . 


5,312-50 

5,090-22 
1,380-47 


11,783-19 


m 


Deduct 8ub*way • . ' . 

Concrete hearting as above 
Stonework ditto 


225-00 

176-62 

3,064-86 

84-37 


3,550-85 






537-50 
268-75 


8,232-34 




Cement pointing .... 


806-25 




Sheet piling 


13-33 


13-38 




Gratings 


... 


• •fl 


531500 


t 






P. SOUTTER, 

Assistant Engineer, 




R5,315 


■i-12-5 feet 


=425-20 ru] 


pees per footj 


lineal. 

W. 


DUFF BRl 


JOE, C,E., 
Vice'C^irma 


n. 
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DSTIllATS No. 6. 

Jn Eiiimate (>f the CaH of Constructing Dock No, 3, 



• 


1 


MBAstrssmNi?. 


Quantity* 


Total of 
quantities. 


Bate. 


Amount. 


Total of 
Amonnts. 


DB8CBIPTION OF WoBK. 


L. 


B. 


D. 


land 


■ • 9 

• ■ • 

• •• 

• • • 

10 
6 

• » • 

• R ■ 

• • • 

• • ■ 

1 

20 

• ■ • 

10 

• • • 

9 

• • • 
■ 1 • 

• •t 

• •• 


Ft. In. 

• •• 

9,4000 

4,060-0 
4,115-0 

150 

140-0 

••• 

• •a 
aaa 

• >• 

1 

• *. 

*•• 

aaa 

• aa 
••• 
*a< 

*•( 

1 

• •a 

8,450-0 

... 
13,900*0 

•*• 

81. 


Ft. In. 

• •• 


Ft. In. 

••* 

aaa 


• • • 

ate No. 5, pa 

55,dl7,500 
!?7,159,000 


Bighas. 

828 
647 

ere ) 
82,476,500 


* a. p. 

600 
250 

425 4 

20 

8 

3 8 

• •• 

• • • 

• •• 

#•• 

• •• 

• •• 

7,506" 

1,850* 

35,000 

3;000 0, 

5 

20 

10 

••• 
... 
GUAND Tot 


■ 

1,93,800 
1,61,760 


8,55,550 


DookWlJl 


(Vide details, estin 


89,97,350 


39,97,850 


ExeaTfttion 


545-0 
600-0 

120 

120-O 

« • ■ 

• aa 

• fa 

• aa 
••« 
.*. 

(tide^ 
(Vide est 

• t« 

• •■ 

• •• 

• ■• 

• •• 
■ ■• 

• •• 


250 
110 

• •• 

«•• 

• •• 
« • • 

• •• 

• •• 

• •■ 
••• 

mate No. 

• • ■ 

imate No. • 

aaa 

••* 

... 
aa. 

••• 

aaa 
... 


16,49,580 


16,49,580 




5,40,000 




Gsrp>B^eda 


180,000 


180,000 


5,40,000 


8,52,800 




Salt golahs 


100,800 


100,800 


3,52,800 


2,00,000 

25,000 

5,000 




PammDg enffinea for Docks a 

Kn^e and boiler houses 

duiBey 


a« • 
aaa 
aaa 

.aa 

(•a 

... 
aaa 

J, pftge ) 
17 


• •• 

• « • 
««• 

• •• 

••• 

• •• 

• •• 

Miles. 
17 


2,80,000 


CnlTert for water-snpply 


15,000 


15,000 


Dmwlnidge between Docks Nos. 

land 2. 
Bnwbridge over boat entrance 


1,60,000 


1,60,000 


80,000 


30,000 


Amiimnlator tower 
35Hswta hydxanlic cranes . 
FMuure pipes . . . . 
One-ton capertans . • . . 

Tramway, five feet six inches gange, 
zonnd Dook, and from Dock to 
GanaL 


• •• 
a*a 

• • • 

• •• 

5,95,000 


5,000 

1,50,000 

75,000 

18,500 

5,95,000 


... 
.•* 
*•• 

aaa 
• •• 
t«a 


... 
8,450 


27,000 


27,000 


Craaelinefl 


42,250 


42,250 


Metalling and gnlly-pits . 


1,175,750 


2,35,150 


2,85,150 


Fencing round Dock premises 


18,900 


1,39,000 


1,89,000 


Electric lighting . . • . 


aaa 
• aa 


25,000 


25,000 


Bollards 


10,000 


10,000 


= 1 


■ ,: * ., -■ 




AL 


86,52,130 



P. SOUTTBB, 

Assiiiant Engineer, 



W. DUFF J5RUCE, c.b., 

Vice- Chairman, 



Estimate No. 7. 

An Estimate of the Cost of Constructing the Boat Canal from the Docks to Tolly^s Nullah, 





• 

1 

B 


McAfircrBBinENi'. 


-" — r>—^ r>— = 

Qnaatitya 


Total of 
quantities. 


Bate. 


Amount. 




DxTAiLB OP Wore. 


L. 


B. 


D. 


Total of 
Amounts. 


Land 


• • • 
■ • « 

2 
2 
2 

1 

8 

• •• 


Ft. In. 

... 

10,890 

4.810 

4,810 

8500 

10,890 

4,810 

8500 

211 

■•• 

•*. 


Ft. In. 

•*. 

190 
144 
180 
148 

60 
40 
60 
50 

... 

.a* 


Ft. In. 

••• 

20 

12 

2 

84 

•■• 

■•• 

••• 

... 

• a. 

1 

.a. 


• •• 

24,936,000 
8,811,680 
1,731,600 
1,701,700 


Bighafta 
525 


R a, p. 
250 (f 


1,31,250 


1,31,250 


EiCBTation 


86,680,980 


10 


3,66,810 


8,66,810 


Turfing 


1,846,800 

884,800 

85,000 

10,550 


• 

1,677,150 


1 

6 
50,000 

• a. 

BAND Total 


8,886 


8,3»6 


BoadBridgoB • • . . 


••• 


... 

• a. 

G 


l,5O,0CO 


1,50,000 


BoaiLock 


..a 

• « • 


4,25,000 








10,81,446 



P. SOUTTER, 

AsiietatU Engineer, 



W. DUFF BRUCE, c.h., 

Vioe* Chairman$ 
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COKSTRUCTION OF DOCKS IN THE PORT OF CALCUTTA. 



Estimate No. 8. 



An Esiimafe of the Cod of Constructing a Graoing Dock, 520 feet long on the blocksy with an Entrance 70 ftti 

wide. 



Description op Work. 



Ezoavation 



• • 



Cement brickwork in wells 



Brickwork in hydraulic lime 
mortar in wells. 



Well-sinking . 



• • 



Brickwork in hydraulic lime 
mortar in walls. 



• ■ 



Steps 
Deduct 



■ t 



Cill 
Apron 

Heel blocks 

Steps and inclines 
Cement facing floor 



>) 



iy 



entrance walls 
altars 



CiU 



Measurement. 



1 @ 575' 0" X 152' 0" X 24' 0" 

1 „ 545' 0" X 76' 0" x_y 6^ 

V (31416 + 8495 + -v/ 31416 x 8495) 

2 0} 540' 0" X 14' 0" X 2' 0" 
\ (&i94-8— 4536*5) x 2' 0" 

1 (</) 540' 0" X 76' 0" X 2' 0" 

\ (4536-5 X 2' 0") 



2 (d), 540' 0" X 14' 0" x 13' 6" 

i (S494-8— 4536-5) x 13' 6" 

1 ((n 540' 0" X 76' 0" X 8' 0" 

i (4536-5 X 8' 0") 

1. (§i 82' 0" X 12' 0" X 5' 6" 



2 (?^ 540' 0" X 14' 0" X 15' 6" 

i (8494-8— 4536-5) x 15' 6" 

1 (nr, 540' 0" x 76' 0" x 10' 0" 

i (4536-5 X 10' 0") 

1 (<3 82' 0" X 12' 0" X 5' 6" 



1 @ 475' 0" X 102' 0" X 24' 0" 

1 „ 475' 0" X 76' 0" X 5' 6" 
i (8171-3 X 24' 0") 

\ (4536-5 X 5' 6") 

2 @ 65' 0" X 12' 6" X 12' 0" 
2 „ 65' 0" X 15' 3" X 6' 0" 
2 „ 65' 0" X 17' 9" X 6' 0" 
1 „ 65' 0" X 76' 0" X 5' 6" 
7 „ 16' 0" X 8' 0" X 3' 6" 



X 
X 
X 
X 
X 



1 @ 475' 0" 
1 „ 475' 0" 
1 „ 475' 0" 
1 „ 475' 0" 
1 „ 475' 0" 
1 „ 475' 0" 
1 „ 475' 0" 
1 „ 475' 0" 
1 „ 475' 0" 
1 „ 475' 0" 
1 „ 475' 0" 
i (6361-7 X 
i (6013-2 X 
i (.: 674-5 X 
i (53-15-6 -i- 
i (5026*5 X 
i (4717-3 
\ (4417-9 
i ^4128-2 
\ (384«-5 
i (3578-5 
i (2827-4 X 

1 @ 15' 0" 

15' 0" 
35' 0" 

2 @ 66' 0" 
1 „ 74' 0" 

115 „ 5' 0" 
1 „ 100' 0" 
i M 35' 0" 
1 @ 490' 0" 
i (2827-4 
80' 0" 
70' 0" 
(^ 490' 0" 
„ 490' 0" 
i (3578-5 
i ( 188-5 
(g> 490' 0" 
(6:361-7 
(^ 490' 0" 
\ (282-7 
k (274-9 
i (267-0 
i (259-2 
i (251-3 
i (243-5 
i (235-6 
\ (227-8 
i (219-9 
\ (2121 
S'O" 



2 
2 



18 
20 



X 90' 0" X 2'-60 
X 87' 6" X 2'-60 
X 85' 0" X 2'-60 
X 82' 6" X 2'-60 
X 80' 0" X 2' 60 
X 77' 6" X 2'-60 
X 75' 0" X 2'-60 
X 72' 6" X 2'- 60 
X 70' 0" X 2'-60 
X 67' 6" X 2'-60 
X 60' 0" X 3'-50 

2'-60) 

2'-60) 

2'-60) 

2'-60) 

2'-60) 

2'-60) 

2'-60) 

2'-60) 

2'-60) 

2'-60) 

3"50) 

X 60' 0" X 
65' 8" X 
70' 0" X 
3' 6" X 
3' 6" X 
3' 0" X 
3' 6" X 
8' 0" X 
X 60' 0" X 9" 
X 9") 

X 1' 0" X 
X 1' 0" X 
X 3' 9" X 
X 2' 6" X 

— 2827-4) X 
X 2' 6") X 
X 1' 3" X 

— 3578-5) X 
X 1' 0" X 

X V 0") X 
1' 0") X 
1' 0") X 
1' 0") X 
1' 0") X 
1' 0") X 
1' 0") X 
1' 0") X 
1' 0") X 
1' 0") X 
/ a// X 



6' 6" 
2' 0" 
5' 6" 
2' 0" 
3' 0" 
2' 0" 
2'0" 
8' 0'' 



66' 0' 



29' 6" 
26' 0" 
1' 0" 
1' 0" 
1' 0" 
1' 0" 
1' 0" 
1' 0" 
l'-60 
l'-60 
l'-60 
l'-60 
l'-60 
l'-60 
l'-60 
l'-60 
l'-60 
l'-60 
l'-60 
0' 9 



Carried over 



Quantity. 



2,097,600 
227,810 
224,988 



30,240 
3,958 

82,080 
4,537 



204,120 
26,718 

328,320 

18,146 

5,412 



234,360 
30,677 

410,400 

22,682 

5,412 



1,162,800 
198,550 
98,056 
12,475 
19,500 
11,895 
13,845 
27,170 
3,136 



111,150 

108.062 

104,975 

101,888 

98,800 

95.712 

92,625 

89,538 

86,450 

83,363 

99,750 

8,270 

7,817 

7,377 

6,949 

6,534 

6,133 

6,743 

5,367 

5,003 

4,652 

4,948 

4,950 

1,970 

13,475 

924 

777 

3,450 

700 

7,840 

22,050 

1,060 

2,360 

1,820 

3,675 

2,450 

376 

236 

11,025 

1,392 

15,680 

226 

220 

214 

207 

201 

195 

188 

182 

176 

169 

396 



Total of 
Quantities. 



Feet. 



2,550,398 



120,815 



Bate. 



i? a. p. 



20 



50 



Amount. 



51,008 



60,408 



582,716 



703,531 



1,547,427 



1,239,690 



307,737 



36 



27 12 



36 



Total of 
Amonnts. 



51,008 



60,406 



2,09,778 



19,523 



2,09,778 



19,523 



1,10,785 



1,10,785 



4^51,502 
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A» EttimaU of the Co,t of Conttr%eting a Graving Dock, 2B0feet long on the block,, mth an Entrance 70 feet 

«>k/tf— -concluded. 



Dbscsiftion of Wobk. 



Measurement. 



Quantity. 



Total of 
QnantitieB. 



Conorete to eteps and inolineB . 



Cement £aomg to floor, altars, 
Ac. 



MetsOmg 



Bzonght forward 

7 @ 1(K 0" X 10' e'' X 12' 0" 
4 „ IC 0^ X lO' 6*' X lO' 0* 



as alx>Te, 



Feet. 



Stone-work, oopmg 



2 ® e30' 0* X ly 0^ 
i „ (11690-8171) 
7 „ 23' 0^ X lO' O' 



8,820 
8,675 



Bate. 



Amount. 



* a. p. 



64,498 



12,495 



64,498 



2 @ 625' 0^ X 8' 0* 



Heel blocks 



• • 



Qaoins 



14 

7 

140 

115 



24 
20 



„ (7238-2— 6361-7) 

„ 13' 0" X 8' 0* 

10' 0^ 

S'O* 

5'0* 

65' 8*^ 

74' 0^ 

100' 0" 

@ 6'0'^ 

4'0* 






If 



X 
X 
X 
X 
X 
X 
X 
X 



6'0" 
2'0'^ 
8'0" 
8' 6" 
3' 6" 
3' 6" 
2'6'' 
2^6" 



X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



1'6^ 
1'6'' 
I'O" 
I'S" 
1' 6" 
2'0" 
2' 0" 
S'O'' 
2^0" 

2' 6" 
2' 6" 



12,600 
1,760 
1,610 



Hand railing 
Guflson . 



Oapstans 



Bollards 



No. 7, Bays. 
1 @ 74' O*' X 80' 0^ 



5,625 
657 
546 
350 
1,260 
3,450 
460 
777 
700 
900 
500 



Total of 
Amounts. 



4,51,502 



15,970 



26 


3,2^ 


50 


32,249 







3,249 
32,249 



20 



3,194 



1 
2 



11-ton capstan) 
5-ton „ f 



»t 



3,194 



15,225 



2,220 



2,220 

4 



Vide Estimate No. 1 for 
details. 



4 

40 

34 

4,500 

3,550 




60,900 
280 

75,480 



11,600 
4,000 



Total 



Book pumping engines, sluices, &c. 



QsAND Total 



6,42,454 
1,50,000 
7,92,454 



P. SOUTTEB, 

Amstant Engineer, 



W. DUFF BRUCE, ex., 

Vice- Chairman. 



Estimate No. 9. 



An Approximate Eatimate of the Cost of Constructing Boat Wharves from Chandpaul Ghdt to Outram Road and 
from Pnrt4eps Ghdt to the Government Dockyard; and extending the Tramway from the Jetties to the 
proposed Bocks at Ktdderpore. 



Bate. Amount. 



Whabv fbom Chandpaul Ohat to Outsax Boad. 

298.000 Superficial feet of metalling on wharf and slopes 

851,000 „ of dressing reclamation 

Add for cutting and filling 



R 

10 
5 



R 

29.800 
1,755 
2,445 



Total 
Amount. 

R 



34,000 



EXBANKUBNT FBOX OXTTBAH BOAD TO THB BOAT HOUBB. 

1,000 Lineal feet of wharf with slope in front 



40 44,000 



44,000 



Embankmbnt tbox Boat housb to thb booth bidb or Fobt Point. 
1,100 Lineal feet of embankment on iron piles 



150 1,50,000 



1,50.000 



EUBANKICBNT FBOX FORT PoiNT TO ToLLT'B NULLAH. 

11,000,000 Cubic feet earthwork in making up a wharf 100 feet wide ... 10 

690,000 Superficial feet metalling on wharf and slope ..!.'.' 10 

EZTBNSION OF TbAMWATB FBOX JbTTIBB TO PBOPOSBD DOCKB. 



1,10,000 
69,000 



1,79,000 



Double line of tramway throughout, except at the Bridge. Sidings to be provided 
from Chandpaul phAt to Outram Boad, and from Prinsep's QhAt to the Bridse. 



Total length of single truck, 5^ miles . 
A Lifting Bridge for oa; 



iifting Bridge for parrying a single line of tramway across the entrance to the 
Canal, 110 feet, in clear between the abutments 



80,000 



1,65,000 
1,05,000 



Gband Total 



2,70,000 
6,77,000 



P. SOUTTEB* 

Assistant Engineer, 



W. DUFF BBUCB, cjb., 

Vtoe- Chairman, 
i K 
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APPENDIX A. 



NOTE ON EARTHWORK 

In paragraph 16 of the Committee^s Report it is explained that the earthwork in the 
excavation of the docks will be taken out dry by coolie labour to a depth of 3 feet below 
datum^ or to (on the average) 26 feet below the present surface of the ground. Below this 
level, and down to the bottom of the docks, which will be finished at a depth of 14 feet below 
datum, the excavation will be made by means of hydraulic dredgers. The dredged material 
will be discharged into barges fitted with moveable boxes, each box being large enough to 
hold 100 cubic feet, or about 5 tons, and each barge fitted with twelve of such boxes. 'JTie 
barges when loaded will be removed to the quay wall, where cranes will be erected to lift the 
boxes from the barges and discharge the contents into railway wagons. 

2. The total quantity of earthwork to be executed in the construction of the docks is 
shown in the following statement : — 







Cubic Feet. 


Total 
Cubic Feet. 


Excavation in 60-feet Lock ...... 




6,456,709 




Ditto 80- feet Entrance ..... 




2.283,228 




Ditto Tidal Basin ...... 




16,64(1,482 




Ditto Dock No. 1 and Double Entrance 




62,782,744 




Ditto Dock No. 2 ..... . 




76,113.500 


153,276,663 




■ 


In addition to the above, the following quantities will have 


to 






be dredged : — 








In Tidal Basin ....... 


■ 


5,148.000 




„ Dock No. 1 


• 


18.648,000 




„ Dock „ 2 


• 


29,628.000 






• 




53,424,000 


■ 


• • • 


Total cubic feet . 


206,700,663 


To arrive at the quantity that will have to be removed to the i 


ipoil 






banks, the quantity required for making up behind, and back- 






ing the quay walls, must be deducted, viz. 


• 


• • • 

• • • 


307,00.000 


Total quantity to be removed 


176,000,663 



3. In this quantity, the earthwork to be excavated from the boat canal has not been 
included, as the whole of the earth excavated from the canal will be deposited on its banks. 

4. To ascertain the number of wagons and engines that will be required for the removal 
of this quantity of earthwork, it may be assumed that it will take three years to complete this 
excavation. The quantity to be removed per year of 300 days will be l!^^9o^^^^J^t _ 
5S,666,666 cubic feet, or, per day, '^'^^^^^^ =195,555 cubic feet; and taking the load 

of a truck at 200 cubic feet, it would require — 2^^|ibiff|^ =977 truck loads to remove this 
quantity daily. Assuming it will take one hour to load and another to unload a truck each 
truck will make in a working day of 10 hours, ^ =5 trips; and as each truck will cany 200 
cubic feet per trip, 200 cubic feet x 5 trips = 1,000 cubic feet removed per wagon per day. 
As the total quantity to be removed will be about 200,000 cubic feet, ^r^ =200 wao-ons will 
be required for removal of soil. These wagons would be divided into eight trains of 25 wagons 
each, and this number of wagons when loaded would make a train of about- 400 tons to be 
drawn by each locomotive. Four locomotives would be sufficient to work these eight trains aod 
the plant required for the removal of the earth would therefore be four locomotives and 20O 
wagons. Five miles of permanent-way and temporary sheds for the engines would also be 
required. 
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5. The following is an estimate of the cost of the plants and charges for maintenance^ and 
working expenses^ for three years : — 



Cost of plant- 
Four locomotives, at B16,250 . 
Two hundred wagons, at B 1,200 
Five miles permanent- way, at B25,000 
Temporary sheds • 



B 

65,000 

2,40,000 

1,26,000 

6,000 



B 



Working expenses — 

For fonr locomotives for three years, including all charges for fuel, 
guards, and estahlishment, at B500 per mensem, or B6,000 per 
annum, eaoh 72,000 

Maintenance of wagons and locomotives for three years, at B20,000 

per annum 00,000 

Maintenance and shifting tramway lines for three years, at B 12,000 

per annum 36,000 



6,04,000 



Deduct prohahle value of plant on completion of work- 
Four locomofives, at B 10,000 each 
Two hundred wagons, at B400 each 



40,000 
80,000 



Total 



1,20,000 
4,84,000 



As the total quantity of earth to be removed by this plant will be 176,000,000 cubic 
feet, the cost of removal per thousand cubic feet would be ^^^^^oS?^'* ^M'7b, or say 
B3 per thousand cubic feet. 

6. For the excavation of that portion of the work which would have to be executed by 
coolie labour, the following may be taken as the rates at which the earthwork could be excavated 
and carried to a mean distance of 300 feet and loaded into wagons :^ 



Ditto 3 feet to 6 



Ditto 6 „ to 9 



Ditto 9 



to 12 



Depth from foot to 3 feet . .| 

• ■{ 

■i 
■ ■{ 



Ditto 12 „ to 15 



Ditto 15 



Ditto 18 



Ditto 21 



91 



)* 



»9 



to 18 



to 21 



to 24 



n 



t) 



» 



f> 



t> 



»t 



19 



Ditto 24 



to 27 



Totol 

number of 

men. 


Catten. 


Garrien. 


19 

• •• 


4 

• •• 


• • • 

15 


20 

• • • 


4 


• ■ • 

16 


21 

• • • 


4 

• • ■ 


• •i 
17 


22 

a • • 


4 

• • • 


• • • 

18 


23 

• • • 


4 

• •• 


••• 
19 


24 

• • • 


4 

• • • 


• • • 

20 


25 

• « • 


4 

••• 


« • • 

21 


26 

• • • 


4 

• •• 


• • • 

22 . 


27 

• ■ • 


4 

• • • 


• • • 

23 



Bate. 



Amoaat. 



M a, p. 







7- 
4 



0' 






7 
4 










7 

4 










7 
4 










7 
4 










7 
4 










7 
4 










7 

4 







7 
4 



H a. p. 



1 12 
1 12 






1 12 
4 






1 12 
4 4 






1 12 
4 8 






1 12 
4 12 






1 12 
5 






1 12 
5 4 






1 12 
5 8 







1 12 
5 12 



Sate per 1,000 
cable feet. 



a, p. 



5 8 



5 12 



6 



6 4 



6 8 



6 12 



7 



7 
7 



4 
8 



?• For the purposes of this calculation, it will be assumed that the maximum rate shown 
above, vis., R7-8-0, will be paid for the excavation of the whole of the earthwork and the 
lemoval of the soil to a distance of 300 feet by coolie labour. In making up the embank- 
ments to which the earth will have to be removed, the railway lines will be so arranged that 
the earth will never have to be carried to a greater distance than 100 feet from the point at 
which it will be deposited by the trains* Five rupees per thousand cubic feet would therefore 
be an ample allowance for unloading the wagons and making up and dressing the embank- 
ments 



:i K 1 



262 CONSTRTJCTION OF DOCKS IN THE PORT OF CALCUTTA. 



The total cost of earthwork to be done by coolie labour would therefore be— 



Excavatiag and loading wagons . 
Removal to embankment by railway wagons 
Unloading wagons and making up embankments 



Total 



Per thooBiuid 
cabic feel. 


» 


a. 


i>. 


7 


8 





3 








5 








15 


8 






8, It has been shown in paragraph 2 that the quantity of earth that will have to be 
dredged is about 53^424,000 cubic feet. This work it is proposed to do by hydraulic dredgers 
similar to those employed on the Midnapore Canals. From the actual experience gained 
in the working of these dredgers during the last four years, it has been shown by Mr. Ver- 
tannes, Superintending Engineer, Public Works Department, that these dredgers are capable 
of excavating, when working only eight hours per day, 4,000,000 cubic feet per annum, at a 
total cost of R8,000, including all charges for establishment and repairs. To do the work 
in about two years, it will be necessary to dredge ''''^*''^,'^'' '''' = 26,712,000 cubic feet 
annually, and allowing that each dredger will do 4,000,000 cubic feet per annum, it would 
require six dredgers to complete the work in 2i years. By working longer hours, or at night, 
the work could be completed in two years. Each dredger would require two barges to keep 
it regularly at work — one barge to be loading while the other was discharging ; and at least 
three spare barges should be provided to replace those under repairs. For unloading the 
barges, six 10-ton cranes would be wanted; but the cranes used for working the excavators 
employed in sinking the wells will be used for this purpose, as the well-sinking will have 
been finished before the dredging is commenced. 

9. The cost of dredging plant would be as follows : — 

It XV fi 

6 Dredgers, each at 65,000 3,90.000 

16 Barges „ 16,000 2,26,000 

Working expenses and repairs of 6 dredgers for 2^ years, at per 

annum 8,000 1,08,000 

Working expenses of 16 barges, at B60 per month each, for 2i 

years „. 24,300 

Working expenses of 6 cranes, at B160 per month each, for 2^ 

years . . ' 24,300 

Add for maintenance a^d repairs of barges and cranes, for 2^ years 10,000 22,600 

7,94,100 

On the completion of the work these dredgers and barges 
would be required for dredging the canal, and an allowance of 
ft30,000 for each dredger and R7,000 for each barge should be 
taken as the value of this pla.n 

Deduct 6 dredgers at 30,000 1,80,000 

Do. 15 barges at . 7,000 1,06,000 

2,85,000 

Balance, being cost of dredging and loading dredged material into railway wagons . . . 6,09,100 



The total quantity of earth which this plant is estimated to remove is 53,424,000 cubic 
feet, at a cost of R5,09,100, giving a rate of R9-52, or say 89-8-0, per thousand cubic 
feet. 

The total cost of excavating and removing to embankment the earth taken out by 
dredgers will therefore be— 



Per thousand 
cubic feet. 



a a. p. 

Dredging and loading into wagons . . . . . . . .980 

Cost of removal by train . . ... . . . . .300 

Unloading wagons and making np embankments 6 



Total . . 17 8 



as compared with SI 5-8-0 for excavating the earth by hand labour, and for which items of 
work S20 per thousand cubic feet has been provided in the estimates. It should also be 
noted that the same rate of R20 per thousand cubic feet has been provided for the 30,700,000 
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cubic feet required to make up the ground behind* the quay walls^ and for which BIO per 
thousand cubic feet would be ample. 

10. The cost of pumping wiU be merely the cost of working the graving dock engines 
during the time the excavations are being taken out by hand^ as it is proposed to erect these 
engines as soon as possible^ and to utilise them while the work is in progress. 

11. After carefully considering the whole question^ I see no reason to doubt but that the 
rate of B20 per thousand cubic feet provided in the estimates will be ample for the work, 
and it is not at all improbable that a large saving may be effected. 

12. The other principal items iu the estimates are— 

(1) Brickwork in cement. 

(2) IHtto in hydraulic lime mortar. 
(8) Concrete in cement. 

(4) Ditto in the hydraulic lime. 

The following statement shews the details of cost of each itera^ and from this it will be 
seen the rates taken in the estimates are ample for the class of work to be done : — 



Dxsouvnos ov Wosk. 



Briekwork in cement 



Brickwork In bydnnlic lime mortar 



Concrete in cement 



Concrete in hydraulic line 



Quantities. 



DaTiiLs 09 Com. 



Batb. 



18 c. ft. 



•• 



1,200 
18 0. ft. 
18 



>■ 



100 c. ft 
16 
90 



M 



100 eft. 
22| 
22i 



»• 



Materials- 
let class briaks . . 
Portland cement • 
Mngra sand 

Cost of materials 
Labour 
Tools, watering. Sec. . 

Total rate 
Bate allowed in B§Umttte§ 



Materials— 
1st class bricks 
Lime . 
Soorkej 



Cost of materials 
Labour . . . 
Tools, watering, Ao, . 

Total rate 
SaU aUowed in BetmaUe 



Materials^ 
Jhamakhoa 
Portland cement 
Sand . 



Cost of materials 
Labour 
Petty charges, tools, Ac. 

Total rate 
SaU aUcwd in BetimaUe 



HateHals— 
Jhama khoa 
Lime 
Soorkey 

Cost of materials 
Labour 
Petty charges . 

Total rate 
BaU aUemd %u Bttimaiee 



Amount. 



K a, p. 



18 8 

1 12 

16 



Per 



50 



18 8 
30 D 
16 










11 

1 18 

16 



60 



11 
80 
16 



• ■ • 



30 



1,000 

c. ft. 
100 c ft. 



••• 



100 0. A 



1,000 
100 0. ft. 
100 „ 



• •• 



100 6. A 



100 c. ft. 
c. ft. 

100 eft 



Amount. 



* a,p. 



16 8 2 

21 

8 9 6 



4 8 
1 11 4 



16 8 8 
6 4 
8 II 8 



4 8 
1 11 3 



11 








86 


4 





4 


8 





■ < 


■ 




3 


8 








8 






100 c A 



100 C. ft. 
100 „ 
100 „ 



■ •■ 
• •• 



100 e.ft. 



11 
6 18 
8 6 



3 8 
8 



Total 
of Amounts. 



* a, p. 



40 18 8 
6 8 4 



47 



84 4 9 

6 8 8 



80 6 



41 18 
4 0' 



46 IS 



81 8 • 
4 



26 2 



W. DUFF BRUCE, c j., 

Vice' Chairman, 



From— Col. S. T. Teevob, R. E.. Secy, to the Govt, of Bengal, P. W. Dept, to Secretary to the Government of 

India, P. W. Dept.,— No. 1228 M P I, dated l7th July 1884. 

With reference to the correspondence noted on the margin^ I am now directed by His 

Honor the Lieutenant-Ooyemor to forward, for the orders of 
the Government of India, the revised estimates for the 
Eidderpore Docks, which have been submitted by the Port 
Commissioners after a fall consideration of the opinions ex- 
pressed by the Engineers who have been consulted by the 
Secretary of State and the Government of India. The various 



Government of India's No. 142 M., 
dated the 9th April 1884. 

Government of India's No. 176 M., 
dated the 80th April 1884. 

Government of India's No. 178 M., 
dated the 2nd May 1884. 
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modifications in the desio^ which have been suggested are very fully and ably discussed 
by the Commissioners in the report which accompanies the estimates, and it will be observed 
that, while some of them have been adopted, others have not ; and in such each where they 
have not been adopted some other change has been made in the design to meet the objections 
raised, or reasons have been given for not adopting them. I am to submit the following 
observations with regard to each of the questions which have been discussed. 

&, Depth of the Docks and Entrances. — On this point the opinion expressed by Mr. 
Rendel was that the depth proposed for the docks, for all parts of the scheme, was insuflScient ; 
that the entrances should be made at least three feet deeper than proposed, and the basin at 
least two feet deeper than the entrances; and, finally, that the passages leading to the docks 
should be made five feet deeper than proposed, and the docks two feet deeper than the 
passages. 

3. The conclusion arrived at in Mr. Buckley's note is that the entrance sills should be as 
least two feet lower than shown in Mr. Bruce's designs, if not three feet as recommended 
by Mr. Rendel. And in the joint note by Colonel Brownlow and Mr. Molesworth it is re- 
commended that the increased depth of two feet should be made obligatory. In both notes 
Mr. RendeFs suggestion to dig the bed of the basin two feet lower than the entrance sills is 
approved. 

4. In the revised design these recommendations have been so far adopted that the levell 
of the masonry in the entrances and basin have been made two feet lower throughout with 
reference to datum. That is, the coping is now altered from 26 feet to 24 above datum and 
the sills from 14 to 16 feet below datura. The level of the bottom of the wells, so far as 
such level can be fixed beforeliand, will now be 28 feet below datum in the entrances, 26 feet 
below datum in the basin, and 22 feet below datum in the docks. The bed of the basin wilt 
be excavated to 18 below datum, or two feet below the entrance sills, to allow for the deposit 
of silt. And the bed of the docks will be excavated to 14 feet below datum instead of 12 as 
in the original design. This is two feet below thf level of the sills in the passages. The level 
of the top of the walls of the dock will be 25 feet 6 inches above datum, which is 1 foot 6 
inches higher than the level of the basin walls. 

5. It will thus be seen that, while an additional depth of two feet has been given through, 
out the docks, the full increase suggested by Mr. Rendel has not been adopted. He pro- 
posed, for one reason, to lower the entrance sills by three feet, and, for another reason, to lower 
the dock passages by five feet. The reason for the former proposal was that ships should 
have at least one hour on the rising tide before high water for entering the docks. But Mr. 
Buckley shows that for every foot the sill is lowered, an extra half hour or so will be afforded 
for the entrance of ships of deep draft on the rising tide ; and that, taking the rising and fall- 
ing tide together, that is, if ships enter and leave the dock after the turn of the tide, the 
difference in time due to every foot the sill is lowered amounts to about \\ hour. Therefore, 
the additional depth of two feet, which has been given, more than provides for the safe time 
required for docking and undocking about the period of high water. At the depth at which 
Mr. Bruce first fixed the entrance sill, ships had from 1 to 2 hours, during which there would 
be sufficient water on it to admit of their passage. But by lowering the sill two feet this time 
is increased to 2 or 3 hours on the rising tide, and to nearly double that time if the rising 
and falling tide be taken together. For these reasons it appears to the Lieutenant-Governor 
that the two feet of deepening now provided for in the estimate will meet all requirements, 
and that it is unnecessary to provide for any more. 

6. Method of filling the Docks with water. — The reason given for Mr. Renders other 
proposal to deepen the docks and passages leading to them from the basin by five feet is based 
on different grounds. These are his objections to the proposed method of filling the docks by 
pumping and liis preference for the plan of admitting water from the river. This matte^ has 
been fully argued out in the papers attached to the report, and it is unnecessary here to 
do more than record His Honor the Lieutenant-Governor's concurrence in the views which 
have been adopted in favour of Mr. Bruce's original scheme for feeding the docks with water 
by pumping. 

7. Position of Pumping Sfatio7i, — In the revised plan now submitted, the position of the 
pumping station has been changed in accordance with the views expressed in the opinions 
received from the Government of India, and advantage has been taken of this change to place 
the boat lock and pumping station on the canal, instead of between the canal and the 
duck. 

8. Terminus of Boat Canals — The other alteration which was suggested in the memoran* 
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dum by Colonel Brownlow and Mr. Molesworth to terminate the canal at the end of No. 2 
Dock furthest from the river has not, however, been adopted. The objections to the position 
of the canal have been met by other means, which are explained in the 5th paragraph of the 
report, and I am to state His Honor the Lieutenant-Governor accepts the conclusions arrived 
at by the Dock Committee. 

9. Width of Doeis.'^The next important matter is the question of the width of the 
docks, and with reference to this I am to state that the Lieutenant-Governor desires strongly 
to support the view of the Fort Commissionerjs that the width should be 600 feet. The only 
argument in favour of the reduction of width is that of saving in expense, and the estimates 
show that this would amount in round numbers to nine lakhs of rupees. His Honor fully 
shares in the opinion of the Port Commissioners that this saving would not compensate for the 
greater advantages secured by adhering to the width of 600 feet originally proposed. It is an 
undeniable fact that in India everything of the nature of space accommodation has, on 
account of the climate, to be provided on an enormously larger scale than is necessary in 
England or in any temperate climate. The only inference as to the proper dimensions of a 
house or a barrack in India that can be drawn from the experience of England is that the di- 
mensions in India should be very much larger than those in England, and a similar inference 
is certainly justifiable in the case of docks. The deliberate recommendation of the experienced 
officers of the Fort of Calcutta, who are not unacquainted with English practice, as to the 
most suitable dimensions for the docks here should have more weight than the argument 
that a particular width is found to be sufficient in England. The Lieutenant-Governor trusts, 
therefore, that the Government of India will adopt those recommendations. 

10. Position o/Hntrancet and Graving Docks, — No alteration has been made with regard 
to these from the original design. The papers show that Mr. BendePs suggestions have 
received the fullest consideration, and that the arguments in favour of adhering to the original 
designs have prevailed. 

11. Depth of the foundations of the Docks, — The foundations have now been carried 
ten feet below the bed of the docks, as recommended by Mr. Rendel. The report explains 
the method proposed to be adopted in the construction of the quay walls, in order to avoid as 
much as possible, any risk of a slip occurring or of the soil below them being blown in. By 
this method it will be possible to avoid bringing any pressure to bear on the back of the wa\ls 
till the water is admitted into the dock so as to afford a counter-pressure from the front. 
Calculations have been made in this office as to the stability of the wall designed by Mr. 
Bruce, and it has been suggested to him that it would be advisable to throw back the body 
of the wall above the line of the top of the well 12 or 18 inches^ and to bevil off the off -set 
that would then be left in front. The reason for this suggestion is that the calculations 
show that the intensity of the pressure on the base of the wells might, under certain conditions, 
be very unequal, thus giving rise to the fear of unequal settlement. Mr. Bruce, in agreeing to 
this suggestion^ pointed out that in practice it would be necessary to leave the proposed 
off-set along the top of the wells, for it would be impossible to sink these in a perfectly straight 
line and the off-set would be necessary to allow of the rectification of the alignment of the 
upper part of the wall. 

14. Extension of Port Commissioners' Tramway along the Strand bank to Kidderpore. — 
This work appears to the Lieutenant-Governor to be an essential feature of the Kidderpore 
Dock scheme, as stated in the report. The chief objection to it raised in the Secretary of 
State's Despatch is that it would destroy one of the most frequented* drives in Calcutta, that 
along the river bank, and be a source of much inconvenience to the public. But in Mr. 
Rivers Tompson's opinion the creatoin of a large docking suburb at Kidderpore will have this 
effect whether the tramway is made or not. An immense goods traffic at least must arise 
along the Strand Road fcetween the mercantile quarter of the town and the docks. If the 
tramway is built, this traffic will be conveyed in the least incovenient, the most orderly and 
inexpensive way possible. If the tramway is not made, the traffic will not on that account 
be diverted to any other route, but will proceed by the same road, only in the most exasperat- 
ing of all ways so far as the convenience of the public is concerned, — that is, by crowds 
of buUuck carts and hack gharies. The continuance of the Strand Road and Eden Gardens 
as the evening resort of Calcutta has long been doomed by the growth of the shipping 
business of the Port. Their popularity has of late much decreased, and the Lieutenant- 
Governor's attention has been directed to the appropriation of some other part of the Maidan 
for the evening drive. It is probable that the greatly reduced numbers of the jail population 
of Bengal wUl admit of the abolition of the Presidency Jail, and it is under consideration 
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that the site of it should be made into a garden, with drives along an ornamental lake which 
can be easily made by joining the neighbouring tanks together. If this project be carried out 
Calcutta will not feel the loss of the Strand Koad and Eden Gardens; and even if it was 
desirable to maintain them as a place for evening recreation, it would be quite possible to 
regulate the traffic on the tramway so as to prevent its working at that particular time. 
But at any rate, the Lieutenant-Governor cannot help regarding the tramway connecting 
the Kidderpore Docks with the jetties and warehouses in their neighbourhood as an indispen- 
sable part of the Dock the scheme. It is pointed out in the report that such a tramway would 
be a great convenience to the Ordnance and Commissariat Departments, and would place their 
warehouses at Hastings in communication with the docks and jetties and the whole railway 
system. On the other hand, it is difficult to imagine any ill effect the existence of the tram- 
way would have on the defences of the Fort. The creation of the docks to the south of the 
Fort will bring into prominence the necessity for improving the defences of the river below 
the docks and then the railway along the river bank, extending, as it probably will before 
long, a considerable distance down the river, will be a valuable adjunct to the defences. On 
all these grounds the Lieutenant-Governor trusts that sanction for the construction of the 
tramway will not be withheld, 

13. Edimates. — These have been carefully examined, and, as far as it is possible to 
judge from the details of the rates, they seem to be sufficient. A considerable margin has 
been allowed in most of the rates. The estimate for land is the one that is most uncertain. 
Experience in acquiring land in Bengal shows how largely such estimates may be exceeded by 
the valuations awarded by the civil courts. Then, again, the magnitude of the works and the 
heavy demand they will creaet on the available labour will no doubt affect the rates in some 
measure. It is inevitable that in the long period of the five years, during which the works will 
be in progress, many unforeseen wants will arise involving additional work or changes of design 
which will have their effect on the estimates. For these reasons it was suggested to the 
Financial Department of this Government, before these revised estimates were received, 
that in considering ways and means it would hardly be safe to count on the cost of the works ■ 
being under 300 lakhs . The estimates now submitted amount to Rs. 275^ lakhs for the 
works, and they provide, as already stated, a considerable margin above the estimated actual 
cost. The interest on this amount during the progress of the works will amount at 4 per 
cent, to about S3 lakhs, on the assumption that the amount will be raised by equal half- 
yearly instalments extending over five years. Of course, if, as is not improbable, the half- 
yearly loans are of variable amount, larger at first and smaller afterwards, and if, as is also 
not improbable, the rate of the interest varies, then the aggregate amount of interest will also 
vary. But the gross amount of the estimates including interest will be covered by, say, 810 
lakhs. In the estimate at page 14 the interest charge is calculated on the amount of the 
estimate for works only, excluding the provision of establishment, tools, and conting^encies ; 
but obviously interest will be payable on all heads of expenditure. While thus providing 
liberally for all heads, it must not be forgotten that much of the marginal allowance pro- 
vided in the rates of the estimates may be saved. Thus it will be seen from the appendix at 
pages 31 to 35 that, even including the cost of the railway plant and dredgers, the rate for 
earthwork is estimated not to exceed Els. 15-8 and Rs. 17-8 per 1,000 cubic feet for hand ex- 
cavation and dredging respectively, while provision is made in the estimates at the rate of 
Rs. 20 per 1,000, and there is a separate provision for tools and plant. In most other classes 
of work there is a similar margin of 5 to 15 per cent, in the rates provided, and there is besides 
the separate allowance of 10 per cent, for contingencies. 

14. The question of ways and means discussed in paragraphs 20 to 25 of the report has 
been dealt with in a separate letter to the Government of India, from the Financial Depart- 
ment of this Government, and it need not be further considered here.' 

15. With regard to the canalization of Tolly's Nullah, and the construction of the canal 
to connect the Circular Canal with Tolly's Nullah, the subject is under consideration in the 
Irrigation Branch, and the projects will be submitted as soon as they are ready. 

Opinion on certain questions connected with the Kidderpore Bocks. 

Having before us the last report of the proceedings of the Dock Committee of the Com- 
missioners of the Port of Calcutta, with its enelo- 

• Subsequently referred to as enclosure A. ^^^^^^:^ ^^ ^^^ ^^^ j^ ^ position to express the 

following opinions on the points at issue in the matter of the Kidderpore Docks : — 

I. — With reference to the depth of the dock and basin, we are of opinion that the values 
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now fixed for the normal bed levels (that is^ 16*00 below datum for the biasin and 12*00 below 
datom for the dock) are suitable. In both cases it is proposed that^ i|i the first instance^ the 
beds should be excavated two feet below the normal level. This is a precaution which we agree 
with Mr. Eendel in, thinking to be essential in the basin^ and we are of opinion that it is 
desirable in the dock. The increased depth at which the outer sills have been now placed will 
give increased facilities for docking and undocking vessels on the lisitag tide. 

We are entirely opposed to the proposal that tiie docks should be constructed at a low levels 
and fed directly from tiie river instead of by pumping. On this point the views expressed by 
Mr. Bruce on page 61 of enclosure A and the facts given by Mr. Buckley on pages 70 and 
71 are important. We consider that the plan of pumping is preferable for these reasons :— « 

(i) That at all seasons of the year it wiU greatly reduce the silting both in dock and 

basin, 
(ii) That owing to the facts above quoted, the silting during the rainy season will, with 

pumping, be least ; whereas, under the other arrangement, it would at this time 

be greatest, 
(iii) That by pumping, greater purity of the water in the dock can be insured, 
(iv) That the difficulties which would be involved in sinking the dock to a lower level 

would be great and the expense proportional to the difficulties. 

II.-^Conceming the question of the width of the dock, we are unable to concur in the 
ojunion of the Dock Committee, expressed at pages 4 and 5 of enclosure A, that the width of 
the dock should be maintained at 600 feet. It is true that the saving effected by reducing the 
width of the dock is comparatively small, but after giving due weight to all the arguments 
advanced in favour of the geater width, we do not feel justified in recommending that it be 
adhered to, aa we believe that a width of 600 feet, which we now recommend, will satisfy the 
requirements of the shipping and cargo boats. 

III.— The explanation given by Mr. Bruce on page 65 of enclosure A fully justifies, in 
our opinion, the maintenance of the original design of the basin and entrances and the position 
of the graving docks. 

IV . — ^With reference to the depth of foundation of the dock walls, Mr. Bendel says :— 

** In BQch gpnnnd as will be met with in Calcutta^ I feel tare that if the walls are not sunk 10 or 12 feet 
below the bottom o£ the dook, the ground behind them will sink and flow under them.'* 

In this opinion we concur. Indeed, if the nature of the soil be such as there seems reaspn 
to suppose it may be, we doubt if even the depths of foundation proposed by Mr. Rendel will 
suffice for the wall as designed by the Engineer to the Port Commissioners. It will be seen from 
paragraph 12, page 6 of enclosure A, that it is proposed to construct the dock wall in such 
a manner that it will have the pressure of 16 feet of water to support it^ 

* before the earth in front is removed, and the chances of any slip oooarring or of the bottom blowing up will, 
by adopting this arrangement, be very small indeed." 

It is not, in our judgment, desirable to place much confidence in the increased stability 
which the wall may gain by the existence of water in the dock. It will certainly never occur 
that the dock, after it» construction, will be without any water in it. It is but barely possible 
that the water will ever fall to low-water level ; but, in our opinion, it is essential that the 
stability of the wall, when fully backed up to quay level, should be ensured when the water 
in the dock is at low-water leveL As a fact, the water at this level affords a support to the 
wall which is inconsiderable ; it is therefore desirable, we think, to design the wall without 
reference to the aid which it will undoubtedly receive from the water when the dock is full. 

The method of construction described in paragraph 12 of enclosure A is apparently 
proposed on the hypothesis that it will not be possible to work dry at a lower depth than 8*00 
feet below datum, but we have reason to suppose that it may in many places be found quite 
feasible to work with but moderate pumping power at lower depths than this, and we consider 
it most desirable that this should be done, whenever possible. 

It cannot be decidedly stated what the nature of the soil wiU be on which the dock wall 
will be founded; it is known that it will be of variable consistency; layers of soft peat are 
occasionally met with ; clay and sandy silt also occur. This sandy silt is, when saturated 
liable to slide at a comparatively small angle, and wet clay is notoriously a dangerous and 
treacherous soil to work in. It has been araumed^ and we are ourselves of opinion, that the 
natural angle of repose of the soil on which the foundations of the dock wall will rest cannot 
be safely taken at more than 3 to 1, which is equivalent to an angle of about 18i^ This 
angle will probably vary considerably in different parts of the dock, and will almost 

i L 
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certainly be smaller in the lower strata, through which the wells will be sunk. It is not 
impossible that in these lower strata quicksands may in parts be met with. After careful con- 
sideration of the circumstances, we are of opinion that the pressures to which the dock wall 
will be subjected should, in the interests of reasonable security, be calcutated on the supposi- 
tion that the angle of repose of the earth at the back of the wall will be at most 18^°. Having 
this in view, we have arrived at the following conclusions : — 

Ist, — That the total pressure on the base of the wall, at the level of the dock bed, should 
exceed three times the horizontal thrust of the backing above that level. 

2nd. — That the maximum intensity of the vertical pressure on any part of the base 
of the wall, at the level of the dock bed, when the dock is dry, should not 
exceed the mean pressure, at the same level, by more than fifty per cent., 
and when the dock is full, which will be its normal condition, the resultan 
pressure should pass, as nearly as may be, through the centre of the base a 
the level of the dock floor. 

3r(L — That if well foundations are used, as they probably must be, the wells should 
be tested before the superstructure is laid, with a pressure which will, at the 
level of the dock bed, be not less than 125 per cent, of the calculated maxi- 
mum intensity of pressure at the same level. This test to be applied after 
the dock has been excavated to bed level for a space of 200 feet in front of 
the dock wall and maintained for a week. 

4th, — That the level of the top of the wells should be kept as low as may be possible 
in any case not more than 5 feet above the level of the dock bed. 

Compliance with these conditions we consider to be indispensable for ensuring the stability 
of the wall. 

The drawings which accompany the last report of the Dock Committee of the Port Com- 
missioners show a section of the dock wall. This, as will be seen from the accompanying 
diagram No. 1, does not fulfil the conditions we consider essential under the circumstances. 
This wall, founded on a soil having a natural angle of repose of even 3 to 1, would not, we 
think, be sufficiently secure, although, under more favourable circumstances, it mig>ht be per- 
fectly satisfactory. We annex two sample sections, either of which fulfils the first two and the 
last conditions. Section B, which is rather the more economical of the two, is the better. In 
the case of section A it would be necessary to test the wells with a pressure equivalent to 
3*33 tons per square foot at the level of the dock bed; in the case of section B with 2*48 
tons. 

We are not prepared to say to what depth it may prove necessary to sink the wells in 
order to fulfil the third condition. The necessary depths will probably vary considerably in a 

difEerent parts of the dock. It appears to be not improbable that, if section A be adopted, 
it may be necessary to carry the wells down to between 20 and 30 feet before they could sustain 
the necessary load. In the case of section B the necessary depth might be from 5 to 10 feet 
less than in the case of section A. Should, however, the soil prove to be more reliable than 
we suppose to be the case, these depths may be materially reduced. It is only possible to deter- 
mine this point by actual experiment. 

While this uncertainty prevails as to the necessary depths of the foundations, it is in our I 

opinion impossible to give any reliable estimate of the cost of the dock walls. The revised 
estimate which accompanies the last report of the Dock Committee gives the cost of these walls, 
thus: — 

Length. Cost. 

Feet. Rs. 

Dock No. 1 6,436 27,36,484 

Dock „ 2 9,440 39,97,360 

Ba8in 2,030 8,96,738 



Total cost of dock walls . 76,29,578 



To this sum we consider that it will in any case be necessary to add at least SO per 
cent , and it may possibly be necessary to increase this item even more largely. We have 
doubts whether it will be possible to sink the wells without well curbs in the manner pro- 
posed by Mr. Bruce, and curbs would increase the cost considerably. On the other hand^ it 
is by no means impossible that a portion of the foundation may be laid without wells. 

On the whole, we are of opinion that it will be advisable to add at least 10 per cent, to 
the total amount of the last estimate for works exclusive of contingencies, submitted by the 
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GoT«mmen.t of Bengal, to provide for the oonstraotive diffioolties whicli are likely to be 
entailed by the character of tho subsoil in which the dock wells wiU have to be founded. 

W. S. TREVOR. 
HENRY A. BROWNLOW. 
SiMiAj ■) GUILFORD L. MOLESWORTH, 
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AuffUit 12tk, 1684. y R. B. BUCKLEY. 



From the QovemmeDt of India, to Her Majesty's Secretary of State for India,— No. 44, dated 29th Angnst 1884. 

We have the honour to acknowledge your Lordship's commonications specified in the 

margin^ on the subject of the Calcutta Docks^ and 

SSSS'N'^Spl^fSStlXM^ch 1884 ^^ «P«» «^. Batiefection, as well as that of 

the local authorities and the mercantile commu- 
nity^ at the settlement of the prolonged controversy regarding the provision of additional 
facilities for the port of Calcutta^ by the acceptance of our conclusion that docks should be con. 
structed at Calcutta itself, and on the Kidderpore site. 

2. Upon the receipt of these communications we authorised the Government of Beugal to 
take such steps as they thought advisable for the acquisition of the land, and requested them 
to favour us with their opinion on the engineering, financial, and other questions involved after 
consulting the Port Commissioners. We also at once took the engineering questions into con- 
sideiation, and on the 80th April forwarded to them certain enquiries, together with a note by 
Mr. Buckley, one of our Under-Secretaries in the Public Works Department, and a joint note 
by Mr. Molesworth and Colonel Brownlow. 

S. We now forward the reply of the Bengal Oovemment, No. 12i&8 M.P.L, dated 17th 
July 1884, together with the report and revised estimates of the Port Commissioners. Among 
the appendices to the latter will be found our letter of 30th April and its enclosures, above 

referred to. 

We have considered these documents with much care^ and append a joint note on the 
more important engpineering points at issue by Colonel Trevor, Mr. Molesworth, Golonet 
Brownlow, and Mr. Buckley. We will now explain our conclusions on this branch of the 
subject before noticing the financial arrangements for giving to them full effect. 

4. De^tA of Bocks and Entrances. — Mr. Renders suggestion that the depth of these 
should be increased is generally admitted to be a sound and valuable one, and an increase of 
two feet throughout has been provided accordingly. The local reasons explained by the Port 
Commissioners and the Bengal Government satisfy us that a further increase in the case of the 
entrance sills and dock passages is unnecessary. 

5. Method of filling the Dacha. — We concur with the local authorities in a decided pre- 
ference for the method of pumping, for reasons specified in the joint note above referred to. 
The position of the pumping station and boat lock has been advantageously shifted to the 
entrance of the canal. 

6. Width of the Doci.^^The Port Commissioners and Local Government, while urging 
that 500 feet is the least, width which can possibly be adopted, show, in our opinion, very 
strong reasons for maintaining the width of 600 feet, originally proposed. The smaller figure 
they explain, will result in a lower proportion of water space to quay space than exists in 
Prince's Dock at Bombay, though cai^o boats are less used there than at Calcutta. The 
increasing beam of vessels, they add, postulates a greater width than may have sufficed in 
English types of older date, while sanitary considerations make against overcrowding in such 
a climate as Calcutta, and in favour of securing the greater purity of a larger volume of water 
While reluctant to record an opinion adverse to that of our professional advisers in the 
Government of India, who consider 500 feet sufficient, we shall feel no regret if your Lordship 
should think proper, on the evidence presented, to approve of the larger dimension. 

7. Position of Entrances and Graving Docks. — We concur with our own advisers and the 
local authorities in recommending an adherence, in respect of these, to the original designs. 

8. Depth of Dock Foundations. — This highly important and technical matter has been very 
fully considered, and Mr. Benders suggestion for increased depth has been substantially adopted 
regard being had to the fact that the depths may vary, in different parts of the dock, consider- 
ably above or below the average he recommended. Several valuable modifications and sugges- 
tions as to details will be found in the papers, but need not be specified here. In this, as in 
most great works involving construction in a treacherous soil, considerable uncertanity as to the 
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cost of foundations is unavoidable ; but we trust that the large margin allowed on this account 
will prove sufficient. 

9. Strand Tramway. — "We have bestowed early and special attention, as desired in the 
16th paragraph of your Lordship's letter under reply, to the effect of this proposed work on the 
defences of Fort William, and on the convenience of the public. 

His Excellency the Commander-in-Chief is of opinion that on military grounds the 
tramway is unobjectionable. No buildings connected with it will, of course, be run up within 
what are known as the military limits of Fort William. The question of the defences of the 
Hooghly generally is under separate consideration by the military authorities. 

With reference to the objection on the score of inconvenience to the public, and the 
sufficiency of the railway connection with the docks vid Sealdah, we beg to point out that the 
two proposed lines will serve totally distinct needs. The Sealdah line will be almost entirely 
used for exports pouring down from up-country ; the Strand line will be taken up by local 
goods conveyed to and fro between the docks and the business quarters of the city, as well as by 
mercantile passengers, to whom it will be an immense convenience. This traflSc is inevitable, 
and we concur with His Honor the Lieutenant-Governor, to whose remarks, and to those of the 
Port Commissioners, we invite special attention, that it will be conveyed with less incon- 
venience to the public by a tramway than by other methods. As an evening resort, moreover, 
the Strand is already no longer what it used to be, but the due regulation of the traffic at certain 
hours, which the Local Government contemplate, should remove whatever objection may remain 
on this score. 

10. The question having thus been thoroughly considered, with a result favourable to the 
project, and the Local Government having urgently represented that the early completion of 
the latter would effect much economy in the dock works, we have sanctioned its immediate com- 
mencement, and trust that your Lordship will approve of our action in this respect. 

11. Eowrah Improvements and Boat Canal, — With regard to the 13th paragraph of your 
Lordship's letter, we are glad to report that the boat wharves on the Howrah side of the 
river and the improvements at the Howrah station are being pushed forward satisfactorily, and 
in an advanced state. 

The canalisation of Tolly's Nullah and the connection of it with the Circular Canal are 
still under consideration in the Irrigation Department of the Bengal Government, but will be 
undertaken, under your Lordship's present approval, as soon as the projects have been matured. 

12. Estimates, — Revised estimates for the works, as modified by the various suggestions, 
which have been accepted by them, are submitted by the Port Commissioners, and commented 
on by the Bengal Government in paragraph 13 of their letter of July 17th, with the result that 
the latter consider 275i lakhs for the works and 310 lakhs for the entire outlay, including 

interest during construction, to be a safe and even 
„ . . , ^ ^ . . ^ liberal figure. Our professional advisers, in their 

Estimate for works iw at page 14. of . . . f , i^... « , 

Port CommissioDers' Report . • 2,33,31,935 jomt note, recommend an addition of at least 10 
Add 10 per cent. .... 23|33,198 p^^. ^^^^^ ^^ ^^iQ item for works (excluding contin- 

Revised total for works . 2,66,65,128 gencies, tools, plant, and establishment) in order to 
5^»St?ar8'';'rTni. ! i 'tSss Fovide for the constructive difficulties likely to be 
Establishment, at 6 per cent. . . 12,83,256 met 'With in laying the dock foundations. The 

Total for constniction . 3,02,84,849 ^^^^ estimate, including this addition, but allow- 

Interest during construction, at 12 ing for a reduction of width to 500 feet, is shown 

per cent, on above total . • 86,34,182 . ,, . -nri-i i. j» <■. 

*^ m the margm. While by no means disregarding 

Grand total for dock 600 feet wide 8,39,19,031 this opinion, we WOuld give due weight to the ex- 
Deduct saving by reduction of dock r xl -n \ m i^ ^i i . , 

to 600 feet, say ... . 10,00.000 planation of the Bengal Government, that, inde- 
^ J ^ ^ , - u rn/* pendently of the allowance of 10 per cent, for oon- 

Grand total for work 500 f. . , . t ^, i ^. ^ , , 

feet wide . . . 8,29,19,031 tmgencies whicb the works estimates already eon- 

"'^*==*" tain, an additional or inner margin of from 5 to 20 
per cent, has been provided in the rates for most classes of work. 

In a case where uncertainties as to rate of interest on which loans may be obtainable and 
amount of annual demands exist in addition to such as are attendant on difficulties of con- 
struction, it is obviously impossible to name any sum which may be confidently relied on as a 
limit of liability. As far as we are able to judge, however, we think the outlay for docks 500 
feet wide is not likely to fall within 301 lakhs, or to exceed 829 lakhs. For financial purposes, 
at the present stage, it may suffice to speak of 800 lakhs in round numbers. 

18. Ways and means. — The question of the best means of raising the money required for 
the construction of the docks is one in regaixl to which we experience considerable difficulty ia 
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coming to a satisfactory decision* Tour Lordship has already expressed your williDgness to 
sanction a Government guarantee in the case of this loan. We feel strongly the force of the 
' otoyections against the system of guaranteeing loans raised by local bodiesi hot we are prepared 
to admit that the circumstances of the present case are exceptional. The docks will be of great 
public utility^ and the fact that Government owns all the chief railways convei^ug on Calcatta 
affords a strong argument for the grant of special assistance. 

14, The Port Trusty it may also be allowed, conld only raise the sums required, if not 
supported by a guarantee, at a cost which would impose a heavier burden on the trade of the 
port. For these reasons, we are willing not to press our objection to a Government guarantee 
in the case of the proposed docks ; but we wish to guard ourselves against similar claims on 
the part of other local bodies by placing on record our opinion that such guarantees must 
not be made the rule, and that they should only be given in very exceptional cases. The more 
guarantees are given, the more necessary it becomes to give them. Unsupported local securi* 
ties are discredited, because it is argued that, if they were of value, the Government, usually so 
liberal in its guarantees, would not have hesitated to guarantee them. There being, on the 
other hand, necessarily limits to Government guarantees, bond fide enterprises are thus dis« 
couraged, and artificial difficulties are created in the way of obtaining accommodation. The 
question of the guarantee being, however, in this case, for the reasons above given, waivedj 
there remains the further question of the place and manner of borrowing. 

16* The question of borrowing by local bodies cannot be thoroughly considered apart 
from the question of the borrowing by Government in future years for productive or protective 
public works. On this point we have now before us the conclusions of the Select Committee 
of the House of Commons. We await your Lordship's remarks on their recommendation; but 
we may meanwhile say that it is becoming more and more evident that the 76 lakhs of the 
yearly grant for famine relief and protection, which is not devoted to the construction of 
protective works, cannot with advantage, for the next few years, be devoted to the actual re- 
duction of debt, but must be applied to increasing our balances, and so diminishing the amount 
which we shall require to borrow. Even with the assistance to be afforded in this way, we 
cannot anticipate that our borrowing for the next five years will come to less than a yearly 
avera<^ of two crores. It is difficult to say whether we shall be able to borrow in India so 
much as ten crores within the next five years at a rate of interest not in excess of 4 per oent.^ 
but we may be able to do so ; and so long as your Lordship can borrow at not more than 81 
per cent, in England, we are clearly of opinion that we should not be justified in borrowing at 
a hic^her rate than 4 per cent, per annum in this country. 

18. The possibility of our being able to borrow at a reasonable rate in this country during 
the next five years will be at the least very seriously diminished if local bodies are at the 
same time to place loans of considerable amount on the Indian market. And our present in- 
formation leads us to anticipate that local bodies will desire to raise loans of large aggregate 
i^mounts during the immediately ensuing years. 

For the Calcutta Docks a sum of at least 8 crores will be required ; for other purposes the 
Calcutta Port Trust requires to raise 80 lakhs this year ; and the Calcutta Municipality has 
already applied for permission to raise in London £360,000. 

For the Madras Harbour it is probable that a sum not much short of 60 lakhs will be 
required ; and though we lately refused an application from the Bombay Port Trust to borrow 
from Government 96 lakhs for the purpose of extending dock accommodation in Bombay, the 
fium in one form or another will probably havetoberaisc^d. The Bombay Municipality is also 
oontemplating the extension of their system of water-supply at a very heavy cost. 

Without attempting any very accurate forecast, we certainly cannot place the wants of 
local bodies during the next five years at less than five crores of rupees. 

17. The total demands on the Indian market will therefore be larger than it can supply at 
a reasonable rate, and we are of opinion that arrangements will have to be made for raisin<y 
during the next five years in England^ either on account of Government or local bodies, at 
least five crores of rupees. If your Lordship should decide to allow local lodies to raise what 
money they require in England, it may be possible that the Indian market will be able to 
eupply the wants of Government. If, on the other hand, this Government only raises ooca- 
aional loans of moderate amount in India, and obtains any further sums it may require in 
England, it is probable that the local market could supply the wants of local bodies. But 
if it is decided that both Government and local bodies must borrow in India, we anticipate 
that it will not be possible to raise the necessary loans except on very unfavourable terms 
jand that, after all, it will be found impossible to avoid having resort occasionally to the 
home market. As local bodies appear generally to be of opinion that it would be to their 
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advantage to borrow in London and in gold^ and are willing to do so^ we do not think it is 
sound policy to oppose their wishes in this respect. 

18. Self-interest is a valuable guide in such matters^ and the lower rate of interest pay- 
able on gold loans is sufficient to cover any probable future fall in the price of silver^ while 
the borrowing by local bodies in England would leave the Indian market free for our operations. 

19. In regard to the specific case of the money required for the construction of the 
Calcutta Docks, your Lordship will observe that the Government of Bengal, in their letter 
No. 1415T.P., dated June 25th, 1884, recommeuded that the money required for the docks 
should be advanced by Government to the Port Commissioners as required from time to time 
at 4 per cent., and that when the works are completed, the Port Commissioners should raise 
a guaranteed loan in England or in India, and repay the whole sum advanced. To carry out 
this plan, it would be necessary that the sums required by the Port Commissioners should be 
borrowed by Government; and, for reasons already stated, the borrowing must be in England. 
But as money could be raised in England at less than 3^ per cent., and as the Port Commis- 
sioners would be charged 4 per cent., the difference of rather more than J per cent, would be 
ample to cover any probable loss due to fall in the price of silver up to the time when the loan 
would be repaid by the Port Commissioners. If, however, Your Lordship should be of opinion 
that objections to any increase, even though it should be more apparent than real, of the 
sterlmg obligations of the Government of India are sufficient to counterbalance the obvious 
economy of the plan recommeuded by the Government of Bengal, it will only remain to decide 
whether the Port Commissioners should borrow on a Government guarantee in India or in 
England. The Port Commissioners are of opinion that they could perhaps borrow on a 
guarantee at 4i per cent, in India, and probably at ;^ per cent, in England. We agree with 
the Port Commissioners in thinking that even with a Government guarantee they are not 
likely to get a better rate than 4^ per cent, in India, and your Lordship will be in a position 
to decide whether they are likely to be able to borrow at 3i per cent, in England. 

In our opinion, if they should be able to borrow at 3f per cent., or even at a slightly 
higher rate, in England, it would be more economical to allow them to do so than to force them 
to borrow at 4 J per cent, in India. 

20. In the meantime, as the Port Commissioners were in want of money to meet the 
cost of preliminary operations connected with the new docks, we authorised them by a Reso- 
lution, No. 2314, dated 18th July, published in the Gazette of India of the 19th idem, to 
raise a sum not exceeding 50 lakhs in the Indian market this year on a Government guarantee. 

Difficulties, the nature of which is indicated in the Bengal Government's letter No. 
1501 of the 4th instant, having, however, been experienced in passing a short temporary Act 
to enable the Port Commissioners to raise a loan for the purpose of constructing docks, we 
have decided to withdraw the notification. We have advanced to the Port Commissioner 
15 lakhs of rupees, which will, we hope, be sufficient to meet urgent expenditure until an Act can 
be passed amending the present law, and we have requested the Bengal Government to take 
measures for proceeding with the necessary legislation with the least avoidable delay. 

21. Conclusion, — The Port Commissioners having thus been placed in funds for the present, 
will be able to proceed with the acquisition and clearing of the ground and the commencement 
of such portions of the project as are not under reconsideration, in accordance with the per- 
mission granted in the concluding paragraph of your Lordship's despatch. In order, however, 
to obviate delays hereafter, which might be productive of extra expense as well as inconveni- 
ence, we trust that we may be favoured at the earliest practicable date with your Lordship's 
decision on both the engineering and financial questions now submitted. 



Prom the Secretary of State for India, to the Government of India,— No. 73, dated 27th November 1884. 

I have had under consideration in Council your letter No. 44 Public "Works, dated 
29th August last, on the subject of the proposed Kidderpore Docks at Calcutta. 

2. The question of site has now Vieen definitively settled, and I am glad to learn that the 
Strand tramway, which is intended to connect the docks with Calcutta, can be constructed 
without any fear of interference with the military defences, and without any inconvenience to 
the public. 

3. You informed me by telegram, on the 4th September, that yon had authorized the 
Port Commissioners to acquire and clear the necessary ground, and had advanced to them 15 
lakhs for the purpose. 

4. Preparations have thus been made for proceeding with the work as soon as certain 
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engineering points still under discussion have been decided^ and the necessary arrangements 
have been made for providing the funds. 

5. As regards the engineering questions, Mr. Rendel was requested, on the receipt of 
your letter under reply, to furnish me with his remarks on the conclusions which had been 
arrived at by the professional advisers of your Government and of the Port Commissioners. I 

now forward a copy of his reporf^ thereon, and will express 

• Dated 18th October 1884. . xu i • i. .^ • • 1- 

my views on the several points requinng notice. 

6. But, before proceeding to speak of matters of detail, it is necessary to recur to a 
larger question brought before your Excellency's Government in my despatch of the 6th 
March last. It was there said :— 

" Mr. BendeVs obBervations reg^aiding the depth, size, and general proportions of the proposed dooks, and 
the mode of constmcting them, and his $uggeHion that a smaller doek area and one entrance would he si^jfi- 
dent are deierving of serums attention, and I request that, before plans are finally prepared, I may be informed 
of the view taken by the professional advisers of your Government and of the Port Commissioners on his com- 
ments, particularly with reference to the relation between the magnitude of the proposed docks and the quantity 
of shipping to be accommodated, and after careful inquiry into the actual results obtained by experience at 
other ports. I request also to be furnished with any modified design which your Excellency may find it desir* 
able to recommend. Ton will readily perceive the necessity of observing the utmost caution in a matter of 
snob importance, in order to avoid, as far as possible, any mistake at starting." 

7. Mr. Bendel, in urging for consideration whether a much smaller scheme would not 

suffice, had also observed : — 

'* In these days of rapid despatch ships stay in dock but a short time, and therefore a very, small amount 
of water space, well laid out in respect of quay wall and quay space, will provide for a very large trade. Would 
it not besmgieient, therefitre, to eonjine operations for the present to a basin and dock measuring together SO 
acres ? Such a basin and dock might be designed to supply between 11,000 and 12,000 lineal feet of quay wall 
available for the berthage of ships ; and one lock, say 600 feet long and 70 feet wide, without other entrance 
between the basin and river, and one passage with a single pair of gates, between the basin and the dock, would 
supply all the necessary entrance accommodation. No more was supplied to the Victoria Dock, built 30 years 
ago, or to the Albert Dock, designed 10 years ago, although each measures about 90 acres in area ; and althdugh 
tlie' large traffic alone of the Victoria Dock keeps its look employed about seven hours of every tide, no more 
would be now required, if only the present entrances were deep enough." 

8. These observations are commented on by Mr. DufE Bruce at pa<?e of the printed 
enclosures which you forwarded from the Government of Bengal. But in your despatch I 
do not find any reference made to this important question, except in so far as it is contingent- 
ly, and very partially, affected by the discussion of the greater or less width to be given to the 

docks. 

9. While I entirely recognise the necessity of expanding the shipping accommodation of 
Calcutta by the construction of docks, I cannot but feel that you are embarking on a very 
serious enterprise. Mr. Rendel, whose authority on such a question commands the highest 
respect, does not hesitate to say that, in his judgment, '^ no docks have yet been built which 
have involved so many and such serious risks as these.^' Under ordinary circumstances, as he 
points out, dock walls for such depths as are in question can be built in England for 10^. or • 
Ibl. per foot run, whereas Mr. DufC Bruce's own estimate for the project amounts to nearly 
45?. per foot run, and this is raised by your Committee of Engineers to nearly 60/. So great 
an excess of cost indicates an excess of risk which may really defy trustworthy estimate. And 

I see no ground for questioning the soundness of Mr. Rendel's judgment when he repeats his 
conviction that " the scheme should be started on the smallest possible scale, with the fewest 
unproductive works possible, and with no illusions as to the character of the ground.^' 

10. It is not, in the case before me, as if by the limitation of the scheme to be at first 
undertaken, any material delay would necessarily be caused from changes of project or renewal 
of discussions, or even that, should experience justify the extension of the work, the comple- 
tion of the undertaking on the scale now designed would eventually be much retarded. 

11. As the instances quoted by Mr. Rendel show (and a variety of others might be cited), 
the history o£ nearly all dock projects is a history of such extensions. The creation of docks 
will not abolish the river port or detract from its present amount of accommodation. The very 
fact of the limitation of the scheme will enable the smaller area of dock to be brought into 
earlier use,— earlier in all probability by some years than could be expected for the entire project. 
The progress of the more limited construction will certainly afford experience that will render 
the extension more sure and economical in execution. Nothing done in the completion of the 
smaller scheme will require to be undone in order to extend it hereafter : nothing done in 
carrying out the smaller scheme need obstruct the eventual extension. 

12. And when I consider the very large demands for funds which are in the forecasts of 
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your Government for expenditure in India during the next few years^ I cannot think it expe« 
dient to launch into so great a project at once« when no injury that I can foresee will result 
from the limitation of the works to be immediately undertaken. 

13. The total area of water space in the project is as follows : — 

Acres. Acree. 
Tidal basin 9*8 

Dock No. 1 36-33 

4613 

Dock No. 2 6475 

110-88 



14. By deferring the construction of Dock No. 2, we should have an area of nearly 
50 acres for the first instalment of the scheme^ and to that extent of work I limit my present 
sanction of the project. This may be estimated to reduce the total outlay now contemplated 
from about 3 crores to 2 crores of rupees. 

15. I now proceed to notice some points of detail which are the subject of discussion. 
Depth. — Mr. Rendel continues to think that the depth of the docks and the passage to 

them should be increased by 3 instead of 2 feet as now proposed. Unless very strong 
grounds can be urged against his view that *' another foot will add nothing to the difficulty, 
and not much to the cost/^ I am of opinion that the depth which he recommends should be 
adopted. 

FirfW.— Your professional advisers have concurred in the reduction of width from 600 to 
500 feet. Had I been sanctioning the scheme on its entire mag^itude^ I should have given the 
preference to this reduced width. But observing that your own preference, as well as that of 
the Government of Bengal and the Port Trust, is for the larger width, I do not object to it, 
with the remark that, in the case of the future extension of the project, it may be advisable to 
adopt the reduced width, should experience justify this. 

Position of Entrances and Graving Locks. — Mr. Rendel adheres to his former opinion on this 
point, and I will only request that the particular attention of your professional advisers may 
be given to his further remarks. 

Depth and character of Dock Foundations, — ^You state that " Mr. Renders suggestions for 
increased depth have been substantially adopted.'^ Mr. Rendel, however, evidently has mis* 
givings on this '' most serious matter,^^ and you will, no doubt, cause his suggestions and recom- 
mendations to be very carefully considered. I also recommend to special consideration what 
Mr. Rendel has said in regard to the comparative merit of pile and well foundations for such a 
work as this, and particularly his observations that even though wells may be more suited for 
the foundation of the dock walls, piles would be better adapted for the entrances. These are 
points upon which no room should be left for doubt, and every care should be taken to adopt the 
safest course. 

16. With regard to "ways and means,'* you will have received my despatch of 22nd 
August (Legislative), in which I informed you of the decision of Her Majesty's Government 
on the proposed measure for enabling the Port Commissioners to raise money in this country. 
I must repeat the opinion expressed in paragraph 11 of my despatch of 6th March last, that 
" the ultimate charge for these works should not fall on the general revenues, and that the 
Port Commissioners should be empowered by a local Act to raise the money required under the 
guarantee of the Government, but subject to the control of the Government of Bengal;'' any 
necessary advances of interest being charged against the provincial revenues, aided, if necessary, 
by your Government. 

17. 1 shall address you further, in the Financial Department, on the question of the man- 
ner in which money shall be raised for this and the other large works described in the 16th and 
following paragraphs of your Excellency's letter. 



Report. 

I have considered these papers, and have to offer the following observations upon them. 
I shall base my remarks on the despatch from the Government of India No. 44 Public 
Works, dated Simla, 20th August 1 884. paragraph by paragraph. 

4. Depth of Docks and Entrances. — I advised that the cills of the entrance lock should be 
lowered 3 feet. This is accepted to the extent of 2 feet. I still think 3 feet desirable. The 
object I had in view was to lengthen the time during which heavy vessels could pass in or out 
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of dock ; my view, which appears to be assented to^ being that they can only do so on the 
tising tide. To this, on a perusal of Mr. Buckley's very useful note> I now add the further 
reason that there is ground to believe that there may sometimes be a bank of silt in or in 
front of the lock, the top of which may be higher than the cill at whatever level it is placed. 
I do not regard the depth in the river outside as an important factor in the question. 

Another foot will add nothing to the difficulty and not much to the cost of the work, and 
might turn out to be of great value ; and it might be confined to the outer cill and the lock 
pit, though I think this not very advisable. 

I also proposed tiiat, as is usual in docks, both basin and dock should be 2 feet deeper 
than the entrances to them to provide room for accumulation of silt without practical loss of 
depih. This is agreed to. 

6. Method of filling ike Docii. — It was originally proposed to make the passage between 
the basin and the docks 4 feet shallower than the river entrance, and to make the docks 4 feet 
shallower than the basin. It being now proposed to deepen the river entrance by 2 feet, the 
passage between the basin and the dock will be 6 feet shallower than the entrance lock. The 
docks will also be 6 feet shallower than the basin. But, inasmuch as the docks if so built will, 
taking into account the water required for lockage, &c., be often too shallow for heavy vessels^ 
the requisite depth is to be obtained in them by pumping water into them from the adjoining 
canals. 

I urged that the docks should be made of the same depth as the basin, and that water for 
lockage, levelling, and so on should be obtained in the usual way by the natural inflow of the 
tide at high water from the river. Judging from what I then knew, I thought pumping 
would increase the deposit of silt in the dock, and I knew that it involved inconvenience 
which would make the working of the docks less simple than it should be. 

From what Mr. Buckley now tells us of the character of the water which will be used if 
pumping be resorted to, it seems that the quantity of silt brought into the docks by pumping 
may be even less than the quantity winch would come into them from the river. * If this be 
60, it is a clear reason for supplying the water requisite for lockage by pumping, but it does 
not seem to me a reason for making the docks materially shallower than the basin, unless, as 
Mr. Bruce argues, by so doing the cost and difficulty of constructing the dock walls oould be 
materially decreased. 

Mr. Brace's estimates, however, do not seem to sappori^ his opinion. Thus, his present 
estimate for the walls of the basin, the bottom of which is now 18 feet below datum, is 
iU41 per foot lineal ; but his estimate for the walls of the dock, the bottom of which is 6 feet 
higher than the bottom of the basin, is R425 per foot lineal, or only HI 6 less. 

It is true that the walls of the basin are to be only 1 foot 6 inches above highest high 
water, while those of the dock are to be 3 feet above that level ; but 2 feet in a dock wall above 
high water affected its cost much less than 2 feet below high water, because the water behind 
the wall above high water can be drained, and the saving here is trifling. 

' I suggested that the bottom of the dock should be placed at 17 feet below datum, or 
1 foot higher than it is now proposed to place the bottom of the basin. If, therefore, the 
dock were made as deep as I proposed, its walls should cost rather less than those of the basin 
as now proposed. And if the walls for a depth of 17 feet below datum would cost only 4 per 
cent, more than walls for a depth of 12 feet below datum, then, looking to the enormous value 
of depth, I cannot understand why this shallow depth should be preferred. 

I do not think the sanitary advantage claimed for pumping will bear close examination. 
The water in the dock will not have sufficient movement to prevent foul matters falling to the 
bottom, and there is no real cause for expecting that the docks will be injurious to the health 
of Calcutta under any circumstances. 

I can therefore only say, as I said before, that I think it will be a matter for great regret 

if the depth of the docks and of the passage into them is not increased. I withdraw, on the 

information now before me, my objection to pumping as a means of supplying lockage water^ 

&c., but I do not think that it should be relied on to the extent of making the docks so much 

-as 6 feet shallower than the basin. I should think, however, a difference of 3 feet justified. 

6. Widli of Doei.'^I do not suppose that cargo boats will play a greater part in docks on 
the Hooghly than barges do in docks on the Thames, and double tiers of ships alongside the 
quay will not give satisfaction to shippers, and should be avoided if possible. But if double 
tiers are i^robable, the ease for giving the docks the maximum of quay wall for a given water 
area is strengtliened. It may be that the difference of cost between a width of 600 feet and 500 
feet is only 10 lakhs. The question is^ could not the 10 lakhs be spent better in lengthening 

2 u 
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the docks ingtead of widenin«f them ? The paying part of a dock (I mean^ of course^ the 
directly paying part) is the quay wall. The water space, the entrances, and such like pay only 
indirectly, and any of them which are in excess of actual requirements only represent so much 
waste; and in respect to such works, especially in such costly docks as these, it is better to err 
on the t*ide of too little than on that of too much. 

7. Posifio/t of Entrances and Graving Docks. — In regard to the river entrances, I suggested 
that a second entrance might be dispensed with. It had passed out of my mind that in the 
rainy season the current is sometimes always downwards, and that, on such occasions^ the 
single entrance alone might be available. This is, of course, a full answer to my objection to 
it. But it is, I think, to be wished that some way could be found of avoiding a second 
entrance; for it represents so much more money spent without a possibility of direct return, 
and so much additional danger of mishap. 1 cannot think that my objection to the site of 
the graving docks is answered, and my comment on the passage between the docks and basin 
is not noticed. In respect to the gravmg docks, 1 am convinced that the placing of them in 
the basin is a mistake. The handling vessels in and out of them will disturb the ordinary 
traffic of the bjisin, and will prevent the basin from being used for the berthage of ships, for 
which it will certainly be in great request, especially if the docks are worked as is proposed. 

In respect to the passages between the docks and the basin, 1 am satisfied that one is 
enough, and that the cost of the second is so much money thrown away. 

8. Depth of Bock Foundations. — This, of course, is a most serious matter, and the more it 
is considered, the more serious it will appear. 

Mr. Buckley expresses his surprise that I should think the dangerous period will extend 
beyond the time when the water is let into the dock. He says, and says truly, that the 
pressure of the water in the dock on the outside of the wall will balance a part of the pressure 
of the earth on the inside. But in ground such as we have to derd with here, the letting in of 
the water will make a total chan<^e in the conditions affecting the stability of the wall. 

If the water is let in in front of the wall, it is also let into the back of the wall, either 
by stoppage of the drainage or by percolation from the front, probably both. The pressure 
behind the wall is then increased, because the backing, especially if it be as described by 
Mr. Bruce, '^ river silt,'' is loosened by the water. Again, the wall itself becoming immersed in 
water, a portion of its w^eight, which is its chief strength, is lost ; and worst of all, the ground 
on which it stands becoming saturated with water is weakened to an extent which makes cal- 
culation of the load it will carry impossible. 

For these reasons it is utterly impossible to build a wall on such ground as we have to 
deal with here in reliance on any formula. We only know that the foundations must be wide 
and deep. But how wide and how deep, example, specially of failures, and experience alone can 
tell us. At Grimsby we found walls of any kind absolutely impossible. We had to surround 
the dock by an arched viaduct founded on piles, the sides of the dock being held up by banks 
of chalk thrown in under the viaduct. I doubt if this is practicable here at a reasonable 
cost, but it is worth consideration on the spot. On one side of the Shadwell Basin in London 
we had to do something of the same kind. At the Tilbury Docks, now under construction, it 
was supposed that the ground would stand at a slope of li to 1. It has been found necessary 
here, before the water is let in, to slope those parts of the dock and basin sides which are un- 
walled to an angle of B to 1, slopes of 3 to 1 having been first tried and failing. The timber* 
ing used for the trenches by which the walls for this dock are got in is heavier than has been 
ever used, and has yet sometimes failed. How the walls will turn out remains to be seen. 
Fortunately they are founded on gravel overlying solid chalk. The ground at Tilbury consists 
of the silty clays awd peats which generally overlie the gravel of the Thames, and are, I shonld 
conjecture, not unlike what will be found at Kidderpore, with the exception that no solid 
gravel will be reached there. 

In respect to the walls, I agree very much with the note signed by Colonels Trevor and 
Brownlow and Messrs. Molesworth and Buckley. I think their section B, or its equivalent^ 
will at least be required. I would suggest, however, for consideration that larger wells might 
be employed, say 2 of IS feet rather than 3 of 11 feet 6 inches, and that the upper part of the 
work should consist of a wall at the back, with buttresses in front projecting out to the face of 
the intended quay. The buttresses might be connected by girders planked over to form a qoajr. 
The great object would be to design the walls so that in case of movement the injury to them 
should be the least possible. I may perhaps be allowed to observe also on a matter of detail 
that battering walls are not suited to the straight-sided ships now in use, and that the face of 
the quays should be vertical. 
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I judge from the wording of this paragraph that the Government thinks more lightly of 
the difficulty which will be encountered in the construction of these docks than I do. I do 
not hesitate to say that^ in my judgment, no docks have yet been built which have involved so 
many and such serious risks as these. That they can be built I do not doubt^ but their cost 
will be enormous for their area^ and I do not envy the engineer who will be charged with their 
supervision. In respect to their cost, I may observe that, under ordinary circumstances^ dock 
walls for depths such as we are dealing with may be built in this country for from 10/. to 15/. 
a foot run. Here even Mr. Bruce's estimate is B445, and the other gentlemen I have named 
place the cost 80 per cent, higher, exclusive of contingencies; and all the other works, except 
the excavation, are something like the same ratio. 

The scheme therefore, it seems to me^ should be started on the smallest possible scale with 
the fewest unproductive works possible, and with no illusions as to the character of the ground. 

In respect to this I should observe that since I wrote my note of January last the entrance 
to the Howrah Dock has failed very soon after its completion. 

Mr. Bruce telegraphs that the ground there was quicksand, and that here it is the same as 
at Chitpore. Mr. Buckley has answered this beforehand in his note upon mine. But apart 
from that, there is no reason to suppose that the ground on the one side of the river is practi- 
cally different from the ground on the other. The borings taken at Eidderpore show sandy silt^ 
and borings — or rather their interpretation -^notoriously err, as a rule, on the side of making 
ground appear better than it is. 1 strongly suspect that when the soil at Kidderpore is placed 
under hydraulic pressure it will prove to be exactly the same as that which now, after the work 
has failed, is called '^ quicksand " at Howrah, and if it is not treated accordingly, the same results 
will ensue. 

I should observe, in conclusion, that it appears to me by no means certain that well 
foundations are to be preferred to piled. Wells take the place of piles in India because in 
India timber suited to piling is scarce. But piles may be imported into Calcutta at small cost 
for transport, and when it is remembered that the tendency of well-sinking must be to loosen 
the surrounding ground, whilst that of pile-driving is to consolidate it, and that piles would 
be driven much deeper than wells would be sunk, it becomes obvious, I think, that designs for 
both walls and entrances should be prepared on both methods of foundations, in order that their 
relative advantages might be properly compared. 

The Howrah entrance was, I observe from Mr. Bruce^s telegram, founded on blocks, — that 
is, wells. This may have helped its failure by disturbance of the ground. I should be pre- 
pared to find that wells are more suited for the walls and piles (both sheet and bearing) for the 
entrances. 

In any case, I think the wells should be sunk as shown on the plans which accompany 
Colonel Trevor and Messrs. Molesworth and Buckley's report, — that is to say, a little apart, the 
space between them being cleaned out for a considerable depth and filled in with concrete^ 
80 as to make a solid floor, and not merely as close as possible together as shown on 
Mr. Bruce's plan. 

A. M. RENDEL. 
18li November 1884. 
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